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North Bronson Industrial Area
Interim Tech Memo

- 12 -

SECTION 5.0
Industrial Site Survey

March, 1989
70051.71

The industrial site survey was conducted by Warzyn on December 7 through

December 9, 1988 in accordance with the MDNR approved Work Plan

(September, 1988) Subtask 3.1. Personnel conducting the survey were;

Sandra M. Pelowski, Warzyn

Brady W. Boyce, MDNR

5.1 Purpose

The purpose of the industrial site survey was to obtain additional information
pertaining to present and past on-site industries and attempt to identify
possible contaminants and potential source areas.

The

it
surveys were conducted at the following facilities:

rve

Bronson Specialties, Inc.
Anderson Farm Service

Bronson Plating Co.

Putnam Manufacturing Co.
Branch County RoadACommission
Douglas Components Corp.

Wastewater Treatment Plant

H. G. Geiger Manufacturing Co.

Interview with Bill Gillette
Bronson Precision Products

G & W Display Fixtures, Inc.

December
December
December
December
December
December
December
December
December
December

December

7

7
7
7
8
8
8
8
9
9
9



North Bronson Industrial Area - 13 - March, 1989
Interim Tech Memo 70051.71

These industries were selected for inspection based on proximity to suspected
on-site contamination. The survey consisted of a brief tour of the facility and
discussion with a facility representative. The information provided to Warzyn
during the survey was assumed to be accurate and there was no attempt to verify
or follow up on the information provided.

5.2. nson 1ti ne.

Address: Subsidiary of Kuhiman Corporation
404 Union Street
(517) 369-2435

Survey: December 7, 1988 10:00 a.m.
Facility Representatives:

Paul H. Winbigler, President
David C. Westgate, Plant Manager
Glenn T. Van Volkom, Chemist
Larry Decker, Engineer Supervisor

Discussion:

+ There are two divisions within Bronson Specialties, Inc. (Kuhlman
Corporation Subsidiary) located at 404 Union Street:

- Bronson Plastics Division (146,000 sq ft)
- Bronson Tool Division (44,000 sq ft)

- Bronson Specialties, Inc. (BSI) is a conditionally exempt generator.
U.S. EPA ID Number is MID 005480843.

. Bronson Tool Division is situated in the southeast corner of the
facility.

- Bronson Fiberglass previously operated on-site. It no lTonger exists.

* The original building was constructed in the 1940’s. Bronson
Specialties, Inc. purchased the facility in 1958.

« BSI had a third division (Bronson Products) which was sold to Bronson
Precision Products in 1985. Bronson Precision Products leases the space
in the facility formerly utilized by Bronson Products from Bronson
Specialties, Inc. who owns the property and building. The building is
approximately 38,000 sq ft.
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Bronson Plastics Division:

Bronson Plastics Oivision performs custom blow-molding. They
manufacture several custom molding products (i.e., gasoline fuel tanks
for pickup trucks). The plastic molding operations were performed from
the late 1960’s to 1970’s. Blow molding operations began at that time
and continue to the present.

Raw materials used are plastic pellets stored in silos north of the
facility. MEK was not used on-site to their knowledge.

By-products generated from their operations include ammonia salts,
sulfate salts and sulfuric acid. The sulfonation process is outlined in
a figure provided to Warzyn during the survey (Appendix 8).

Bronson Specialties, Inc. has one National Pollutant Discharge
Elimination System (NPDES) permit for two outfalls. Both divisions
(Bronson Plastics and Bronson Tool) are listed under the same permit.
(NPDES Permit # MI0Q37761).

There is a 1itigation pending which Bronson Specialties, Inc. is
involved in regarding surface soil contamination at Bronson Precision
Products. There is a surficial oil stain on the soil. The area has
been excavated and soils stockpiled on-site awaiting disposal. The
Westside landfill may be selected for disposal.

Soil samples were taken of the excavation area. The excavated area is
approximately 250 ft x 200 ft x 5 ft. Analytical Results of the Soil
Samples Collected are in Appendix B.

One underground storage tank exists on-site (installed 2 to 3 years
ago). It is an oil/water separator. Once a year it is pumped out and
the oil is disposed. No monitoring wells have been established around
the tank. The tank size is 1,500 gallons. The tank is registered. The
current status of the tank is unknown.

There are two aboveground tanks (one with 1liquid nitrogen and one for
ammonia storage). There is an equalization tank on-site to adjust the
pH. There are four silos for raw material (plastic pellets) north of
the facility.

Warzyn was provided a copy of the Material Safety Data Sheets (MSDS)
Index for materials used on-site (Appendix B).

Specialty painting does occur on-site. Typically the paint arrives in
less than 5 gallon containers. It is stored in the paint room.

No floor drains were observed on-site.

No spills are known to have occurred on-site.
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Bronson Tool Division:

Bronson Tool Division (BTD) was built in 1956 as a tool and die shop.
They manufacture specialty machines.

Degreaser chemicals they use are provided by Safety Kleen. Safety Kleen
supplies and disposes of solvent (approximately 25 gallons/6 months).
BTD also uses a water based coolant and cutting oils (approximately

55 gallons/2 to 3 years).

Two PCB containing capacitors/transformers were removed. The location
and amount of PCBs on-site are summarized in a table provided to Warzyn
during the survey. None of the capacitors/transformers had leaked or
were damaged. Great Lakes Environmental Services, Inc. removed the
transformers and capacitors.

Bronson Specialties, Inc. conducted a VOC and metals soil survey.
Results reportedly expressed by BSI indicated low organic solvent
contamination.

The facility was inspected by MDNR (Lee M. Carter) approximately one
year ago (Winter 1987). MDNR should have a copy of the inspection in
their files.

No maintenance of company vehicles is performed on-site. Local gasoline
stations perform routine maintenance. '

They do possess a permit for air scrubbers.
No floor drains were observed on-site.
No spills are known to have occurred on-site.

Copies of material provided Warzyn during the survey are presented in
Appendix B.

5.2.2 Anderson Farm Servi

Address:

Survey:

Two Locations:
Mill Street - Facility #1
Union Street - Facility #2

December 7, 1988 Noon

Facility Representative:

Mr. Anderson, Owner
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Discussion:

+ The Mill Street location contains offices and a garage. The Farm Service
business closed in 1984,

+ Various farm equipment is currently stored and repaired on the Mill
Street location.

 The Union Street location distributed bulk fertilizers.
The business closed in 1984 and burned in 1986.

- Eight aboveground storage tanks are visible at the Union Street location,
which were used for holding liquid fertilizer (nitrogen).

Seven of the eight aboveground storage tanks were reported empty.

* One of the eight aboveground storage tanks still holds liquid fertilizer
(nitrogen). NA-CHURS liquid fertilizer label appears on the tank.

* The tank numbers are as follows:

25 9189
189 10340
10 25003

Two have no numbers. The significance of the tank numbers is unknown.

The aboveground tanks are on gravel pads. There are no dikes or
retaining walls associated with this installation.

* One underground storage tank is on-site at the Union Street location. It
had contained regular gasoline, and is now empty. The age and status of
the tank is unknown.

+ No materials were provided to Warzyn during the industrial survey.

5.2.3 Bronson Plating Company

Address: 135 Industrial Avenue

Bronson, Michigan 49028

(517) 369-2885
Survey: December 7, 1988 1:30 p.m.
Facility Representative:

Stanley R. Welch, President
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Discussion:

Bronson Plating Company (BPC) performs nickel and chrome plating,
buffing and polishing operations.

BPC was established in 1946 and was originally located at Railroad
Street and Matteson Street (SW corner). BPC moved operations in 1953 to
their present location at 135 Industrial Avenue.

BPC has an U.S. EPA generator ID Number (MID 005480900). They manifest
approximately 40,000 1bs of hazardous waste every 2 1/2 months (metal
hydroxide sludges F006 and nickel strip operation wastes F006). BPC has
utilized Wayne Disposal for waste hauling and disposal since 1988.

Their prior disposal firm was Wolverine Disposal Inc. Waste is stored
on-site in 20 yd bulk containers.

MDNR Water Quality Division inspects their wastewater system. Reports
should be in MDNR files.

BPC has a current NPDES permit.
BPC submits monthly operating reports on surface water discharge.
BPC used the "new” lagoons from 1965 until 1980.

BPC discharges bulk treated (pH adjusted) waste to County Drain #30
under their NPDES permit (MI 0000825).

A RCRA inspection was performed by MDNR, Lee M. Carter on
November 4, 1985. The facility was in compliance with RCRA requirements
at the time of inspection.

BPC submitted a Spill Prevention, Control and Countermeasure Plan (SPCC)
and Pollution Incident Prevention Plan (PIPP). A copy of each should be
in MONR files.

As stated in the NPDES permit, BPC monitors the following parameters
daily: hexavalent chromium, total chromium, total nickel, total copper,
pH and flow volumes. ‘

No PCBs were reportedly used on-site.

No underground storage tanks presently exist on-site. One

(1-2,000 gallon) diesel fuel underground storage tank was reportedly
removed sometime within the last two years. No inventory losses were
reported to have occurred. A BPC maintenance crew excavated the tank
and reported no stained soils.
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No spills are known to have occurred.
« No floor drains were observed on-site.

«  Copies of material BPC provided Warzyn during the Industrial Survey are
presented in Appendix C.

5.2.4 Putnam Manufacturing Co.

Address: Two Locations:
211 Industrial Avenue - Plant #1
735 Matteson Street - Plant #2
(517) 369-2165

Survey: December 7, 1988 3:
December 9, 1988 8:

Facility Representatives:

Rex Putnam, President
Bill Gillette, Foreman (12/09/88 meeting only)

Discussion:
11 ia] Avenue Facility - Plant #
« Putnam Manufacturing Co. (PMC) purchased the facility five years ago.
» Prior to purchase, modular homes were built at the facility.

+ PMC manufactures screw machine and related products (i.e., hitches and
trailer hitch balls).

Cold drawn steel bars arrive on-site as raw material.
« PMC use 0il as a lubricant.

* PMC recycles scraps and chips which are removed by Sturgis Iron and
Metal.

+ Present on-site was one 55-gallon drum of mineral spirits (they
reportedly use about one drum/month).

« Some parts painting was done on-site in the past. This work is now
subcontracted and performed off-site. Paint is stored on a cement pad
outside the facility. They typically received paint in 5 gallon
containers. ‘
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No underground storage tanks were reported to be on-site.

PMC purchases recycled oil from Brinner & Warner.

Warzyn and MDNR observed o0il stains on a dirt road around the facility.
No spills were reported to have occurred on-site.

No floor drains were observed on-site.

PMC extracts oil from cuttings prior to selling. They reuse the oil.

A metal chip storage bin is enclosed within the facility.

735 Matteson Street Facility - Plant #

Similar manufacturing process as the Industrial Avenue facility.

No paints were involved in current processing operations.

No floor drains were observed on-site.

Putnam purchased the facility in 1976.

Prior to purchase, facility was operated as a foundry for two years.
No underground storage tanks were reported to be on-site.

No spills are reported to have occurred on-site.

The facility is built on a cement slab.

No materials were provided Warzyn during the Industrial Site Survey.
However, an index of their MSDS’ are provided in Appendix D.

.5 Bra nt d Commission
Address: 626 N. Matteson Street
© (517) 369-4775
Survey: December 8, 1988 8:45 a.m.

Facility Representatives:

James M. Waite, Bronson District Foreman
Leo B. Hoard, Road Commission Manager
Richard G. Losinski, Coldwater District Foreman
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Discussion:

« The Bronson Garage of the Branch County Road Commission was built in
1945/1946.

+  General maintenance on road commission vehicles is performed on-site.

+ The underground storage tanks currently on-site consist of the following:

One 5,000 to 10,000 gallon regular gasoline tanks installed in 1947.
One 6,000 gallon diesel fuel tank installed in 1974.

One 500 gallon used oil tank installed in 1983.

One 4,000 gallon fuel o0il furnace tank installed in the late 1950's.
It has been empty for 4 to 5 years.

+ The current integrity status of the tanks is unknown.

Used 0il is removed every 3 months by Fort Wayne Disposal.

Four drains are located inside the garage area which lead to the storm
sewer.

+ Sanitary sewer was established for the area in 1958.

- The materials present on-site arrive in 55-gallon drums include:

Engine 0il

Hydraulic 0il

Power Steering Fluid

Transmission Fluid

Mineral Spirits (use 5 to 6 fifty-five gallon drums per year)
Holcomb (5 gallon container) degreaser

An on-site salt storage shed holds approximately one ton on an asphalt
floor.

Warzyn observed that floors within the building were o0il stained.

+ They have not had any known or reported spills.

Copies of material provided Warzyn during the Industrial Site Survey are
presented in Appendix E.

5.2.6 Douglas_Components

Address:

Survey:

141 Railroad Street - Plant #1
300 Albers Road - Plant #2
(517) 369-2315

December 8, 1988 10:00 a.m.
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Facility Representative:

Norbert P. Strobel, Douglas Components Corp.

Discussion:

Corporate History

In approximately 1910 Harry A. Douglas arrived in Bronson and started
H.A. Douglas Manufacturing which designed automobile electric parts.
Plating was designed to act as a rust inhibitor and was standard
operating practice at the time.

In the Tate 1940’s, H.A. Douglas merged with Kingston Products Corp. of
Indiana. Kingston Products produced some automobile products and vacuum

cleaners.

In the late 1940s, the Bronson Plant of Kingston Products Corp.
manufactured automobile electrical products, military products including
track links and electrical switches, consumer products components
i?cluding appliance timers and floor care products including vacuum
cleaners.

H.A. Douglas became known as Kingston Products Douglas Division with
plants in Bronson, Michigan and Kokomo, Indiana.

The two plants grew, then in 1968, Kingston Products Corp. sold to Scott
Fetzer Company of Cleveland, Ohio. Scott Fetzer Company produced vacuum

 cleaners (Kirby vacuum).

Scott Fetzer Co. acquired Kingston Products by means of a stock sale.

In 1969, the two plants were split into the Kingston Division in Kokomo,
Indiana, and the Douglias Division in Bronson, Michigan. At that time,
timers and other products were produced in the Kingston Division Plant
a?d vacuum switches and other vehicle components in the Douglas Division
Plant.

In 1980, the plants were again one Division.

On January 31, 1984, a group of investors purchased the assets of what
was then known as Douglas Division from Scott Fetzer Company.

February 1, 1984, Douglas Components Corporation began operations.
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Plant #] - Douglas Components Corporation, Scott and Fetzer Division

« Plant #1 began operations in approximately 1916.

« Initially produced automobile parts (switches, connectors, electrical
parts).

« Operations consisted of machining, stamping, plating, and assembly.
« Operations remained the same for approximately 30 to 40 years.

« Initially the facility was half the present size. Additions were
completed in the 1940’s and 1950's.

* In the late 1930’s H.A. Douglas, L.A. Darling and Bronson Reel were
performing plating operations on their respective plant sites.

+ The industrial sewer line and the "old" lagoons were established in
1939.

+ After WWII, houses were torn down on the SW corner of West Railroad
Street and Matteson Street for construction of Bronson Plating Co.
(original location).

+ In 1949 four facilities were using the "old" lagoons. Approximately
60-65% of the volume received in the "old" lagoons was from L.A.
Darling.

The "ol1d" lagoons were used as settling basins.

+ In the 1940s, the Water Resources Commission became concerned about the
lagoons. In approximately 1948, State records indicate that there were
capacity issues and spills. ‘

 In 1949, the "new" lagoons were constructed and an interceptor
industrial sewer from Douglas Components Corp., Bronson Plating Co.
(o1d site) and L.A. Darling was installed and connected.

+ In 1959, the Water Resources Commission requested the users of the
lagoons to stop using them and start using other methods to handle
plating wastes.

* As of 1951, Douglas Components Corp. no longer used the industrial sewer
line, the "old" lagoons, or the "new"” lagoons.

- Douglas Components Corp. abandoned and closed their connection to the
industrial sewer line from State Street to Railroad Street in the
early 1950s.
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« An industrial sewer line cleaning and inspection occurred in the late
1970’s. The sewer line cleaning report was provided to Warzyn at an
earlier date (Appendix F).

« In 1951, Douglas Components Corp. constructed the cyanide destruction
facility (treatment plant) and started discharging treated wastes to the
city storm sewers.

- Bronson Reel used their plating facility until 1968. Shortiy after the
sale of Bronson Reel to True Temper in 1968, the plating facility was
shut down and moved. Successor companies continued to use the

industrial sewers and "old" lagoons for small amounts of non-plating
waste through about 1980.

« Douglas Components Corp. applied for an NPDES permit in approximately
1974.

«  Douglas Components Corp. discharged rinse water to the storm sewer.

+ Plant #1 plating operations originally consisted of cadmium, silver,
chromium (at one point), zinc and zinc phosphate.

* In September, 1973, Plant #1 changed its plating operation to include
only zinc phosphate, tin plating and zinc plating. The other plating
operations had ceased earlier.

« In 1973, the plating operation was re-constructed for proper spill
prevention and separation of rinse wastes from other plating solutions.

« In November, 1973, the cyanide destruction operation ended. They
switched to an alkaline zinc and an acid tin line. The cyanide
destruction plant became a metals and phosphate removal plant.

« In 1977/1978 operation of the acid tin lines ceased.

« In 1981 operation of the alkaline zinc line ceased.

+ In 1987 operation of the zinc phosphate line ceased. All plating in
Plant #1 had ceased.

+ The sludge from the cyanide plant has been hauled away.
* No underground storage tanks were reported to have existed in Plant #1.

« As plating operations were shut down, equipment and any residual wastes
were cleaned, properly disposed of and equipment was scrapped.
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. In November, 1988, PCB transformers were removed by Great Lakes
Environmental Services, Inc. (approximately 325 gallons).

No photographs were allowed to be taken at the time of this industrial
survey. :

The building contained numerous forms of debris including: empty drums,
scrap metal, various machines, and construction debris.

«  Douglas Components Corp. are reported to be in the process of cleaning
out the building.

« Plant #1 ceased all operations in 1987. It is currently secured, has
electric power and is used for various equipment, tool and material
storage.

Cyanid ructi acil F
* Operation of the CDF began in 1951 and ceased in 1973.

« In 1972/1973 MDNR grew concerned about releases to storm sewer from
Douglas Components Corporation’s cyanide destruction facility. In the
permit development for the NPDES Permit, Douglas Division was required
to reduce risks of cyanide in effluent.

+ CDF operations consisted of adding a chemical to the waste in order to
expedite the settling process. The supernate (water) was separated out
and disposed of in the storm sewer while the sludge was removed with a
vacuum truck.

+ The facility was inspected by MDNR and a copy should be in the MDNR
files.

The facility also housed a chip storage shed area.

* In November, 1973, the cyanide destruction operation ended. It was
switched over to a metals and phosphate removal plant.

Plant #2-Douglas Components Corporation
Plant #2 was built in 1953.

Additions to the facility occurred up to 1965 and the new offices were
built in 1987.

+ No plating operations were on-site.
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- Plant #2 is primarily a fabricating, machining, and assembly facility.

+ A paint line still exists on-site. The paint line consists of five
stages:

Alkaline cleaner
Rinse

Iron phosphotizer
Rinse

Sealer (non-chromic)
Cleaning process.

« In 1975 a chip shed facility was built west of Plant #2.

. In October, 1985, the crack in the floor of the chip shed was discovered
and reported. 0il seeped into the ground which ultimately reached the
groundwater.

« The chip shed was concreted over and is currently used to store inactive
equipment.

+ Test wells were prepared, soil samples taken by EDI Engineering and
Science on behalf of Douglas and a report of the investigation was
furnished to MDNR in early 1986.

« In 1987, the U.S. EPA Field Investigation Team (FIT) inspected the
facility to determine it’s scoring for a possible NPL site.

* FIT reported an 80 ft to 100 ft horizontal oil plume on the groundwater
north of the chip shed.

+ The conclusion drawn was that there was no co-mingling of the oil with
water and that the oil plume originated at the Chip Shed.

*  An unknown amount of o0il had been lost. O0il drained from the chips,
therefore volume loss calculations were not possible.

+ Plant #2 has a PIPP and SPCC plans which will detail chemicals and
storage locations on-site. MDNR should have copies of these in their
files.

+ There is an old underground storage tank at the chip shed facility and
an old gasoline tank north of the chip shed which has been empty for 6
to 7 years.

+ Wash and rinse waters are discharged to the storm sewers. (NPDES Permit
# MI0005738 and MI0005720)
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Paints are stored in a new area which is explosion proof. The old paint
storage now serves as the conference room.

Plant #2 uses enamel paints based with solvents. These are discussed in
the PIPP and SPCC.

No known spill was reported to have occurred at Plant #2.

Three years ago the PCB transformers were removed from Plant #2.

Area History

Bronson Plastics Division was formerly Bronson Fiberglass. They
produced fiberglass seats and rapid transit commuter train modules
(front end).

Environmental concerns arose in the 1930’s when stories were heard of
cows dying after drinking water from the County Drain #30.

In 1949 effluent received by the "o1d" lagoons exceeded their capacity.
Green material oozed from the sewers; newspaper articles reported the
green material oozing from the sewers and discussed health issues.

A court case in 1949 described the battle over the use of the industrial
sewer lines and lagoons.

The "new" lagoons were constructed in approximately 1949.

As of 1949, Bronson Reel still continued to use the "ol1d" lagoons.
L.A. Darling, Douglas Components Corp., and Bronson Plating Co. had
switched to the "new" lagoons.

In November, 1951, Douglas Components Corp. stopped using the Industrial
Sewer and the "new" lagoons.

Stories of livestock dying after drinking the County Drain #30 water
occurred again in the mid-1950's.

Copies of material provided Warzyn are presented in Appendix F.

5.2.7 Wastewater Treatment Plant

Address:

Survey:

Access Road

December 8, 1988 1:30 p.m.
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Facility Representatives:

Charles Buckley, Wastewater Treatment, Supervisor
Carl E. Ransbottom, Public Works Facility, Supervisor
Gerald A. Hollister, City Manager

Discussion:

Wastewater Treatment Plant:
- The NPDES permit for the Wastewater Treatment facility is M10020729.

»  The Facility Operating Number is 120019.

- Figure 2 of the North Bronson RI/FS Work Plan had two of the County
drain outfall locations shifted. They should be shifted east
approximately 600 ft (Bronson Sewage Treatment Plant Outfall and Bronson
Storm Sewer Outfall). Also, there is an additional outfall located
north of the Public Works facility.

+  The wastewater treatment facility was built in 1957. It was expanded in
1978. In 1978 a removal system for phosphates was also installed.

Public Works:
+ The Public Works facility was built in 1977.

+  The facility stores equipment, tractors, and trucks. A 100 ton covered
salt storage shed is located north of the facility on an asphalt
surface.

« One unleaded gasoline tank (3,000 gallons) was installed in 1977. It is
still in use. The integrity status of the tank is unknown.

+ They are not aware of needing any environmental permits to operate.
« They currently use the following chemicals:

55-gallon drum/3 years; solvent degreasers
55-gallon drum/2 years; hydraulic fluid
55-gallon drum/2 years; antifreeze
55-gallon drum/year; oil

General Area History:

«  County Drain #30 was dredged (cleaned) in 1983/1984. Bronson Plating
Co. was responsible for dredging the drain from their outfall (eastern
extent) to Matteson Street overpass (western extent). The County
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5.2.8 H.

dredged County Drain #30 from the Matteson Street overpass (eastern
extent) to the Bronson Sewage Treatment Plant Outfall (western extent).
It was stated that the County removed the dredged material and
stockpiled it along the northern bank. This material was allegedly left
on the north bank with no additional follow-up for removal. Bronson
Plating Co. arranged for a waste hauler to remove their dredged
material. The name of the waste hauler used was unknown.

L.A. Darling Co. was established around 1900’s and operated until 1967.
They manufactured display fixtures for retail shelving and racks.

L.A. Darling used their own lagoons until approximately 1939 when the
city established the "old" lagoons.

During peak operations, L.A. Darling ran two shifts. Operations
performed at the facility included chromium plating and, perhaps some
cadmium plating and painting operations.

The city acquired the L.A. Darling property in 1983. The L.A. Darling
owner donated the property and buildings to the city in lieu of

a $7-8,000 payment for back taxes. The city wanted the water tower
which L.A. Darling established in 1960/1961. As part of the donation,
L.A. Darling contracted and tore down the facility buildings. Only the
foundations remain on-site. '

G. Geiger Manufacturing Company

Address:

Survey:

416 Mil1l Street
(517) 369-7357

December 8, 1988 3:00 p.m.

Facility Representative:

Julie Geiger, Owner

Discussion:

H.G. Geiger Manufacturing Company (HGG) was started by Julie Geiger and
her husband in 1972.

A house owned by the city occupied the site. The basement of the house
was backfilled with clean dirt prior to building construction.

HGG is connected to the city storm and sanitary sewer.
There have been two additions: one in 1978 and one in 1984.

HGG produces screw machine products using lathes and screw machines.
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5.2.9.

Raw material is steel bars.
Chemicals used on-site involve:

- They use about 40 gallons/6 weeks of Napthia for cleaning parts.
Safety Kleen is contracted to deliver new supplies and dispose of
used solvents.

- HGG uses water soluble and synthetic o0il (use two 55 gallon
drums/month.)

Building is presently 20,000 sq ft, "L" shaped: 50 ft x 140 ft for the
long portion of the "L", and 80 ft x 120 ft for the short portion of the
"L", plus the attached office.

No PCBs or underground storage tanks were reported to have been used
on-site.

Rinse water is discharged to the sanitary sewer.

No NPDES permit is required.

They are a small quantity generator; EPA ID Number MI0048994370.
Copies of MSDS’ are available.

No floor drains were observed in the facility.

General facility appearance was neat, clean and orderly.

Metal chips are removed by Tri-State Industrial. Chips are stored on
gggﬁ?t floor. The chip bin is partially covered by an over hanging

Copies of material provided Warzyn are presented in Appendix G.

Bill Gillette Interview

(Employee of Putnam Manufacturing, Inc.)

Survey:

December 9, 1988 8:00 a.m.

Facility Representatives:

Rex Putnam, President
Bill Gillette, Foreman (12/09/88 meeting only)
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Discussion:

Bi11 Gillette has lived in the Bronson area since 1936, and worked for
L.A. Darling.in 1940 in their tool and die shop and again in the mid-
1950’s in their plating shop.

He recalls pits/lagoons near a ditch during the early years. Exact
location is unknown.

In the 1950’s containments were built around the aboveground tanks and
the pits/lagoons were gone (filled in or somehow covered over).

Prior to World War II, Bronson Plating was run by the Wilber family. The
Welsh family then purchased the business.

About 1 1/2 years ago the City of Bronson conducted a similar survey.
Results of the survey are unknown.

The vacant building located on Matteson Street between the Branch County
Road Commission facility and L.A. Darling Co. was used in the 1960’'s by
Robert Motors (they built electric motors). After Robert Motors, the

facility was occupied by a specialty screw machine manufacturer for two
to three years. The building has been vacant since the screw operation.

There were two bulk oil terminal facilities in the area; one off Matteson
Street (Mobil 0il Co.), and a second off Albers Road (Standard 0il Co.).
The Standard 0il1 Co. terminal no longer operates. The Mobil 0il Co.
terminal is still active.

The area near city well PW-03, was a dill pickle facility consisting of
six to eight vats. The pickle facility was owned by Kehoe from 1936 to
approximately 1945/1946.

Assembly Service, Inc. located on Industrial Street across from Putnam
Manufacturing Co. started about two years ago. The owner is Chris Tell.
They preform copper brazing and production welding operations for several
components in ovens.

The vacant building on Mill Street located between Anderson Farm Service
and the Wheeler residence, was utilized as a shear factory. It had a
grinding operation. Bill Gillette recalls that the ground surrounding
the facility was stained red from the iron filings and rust by-products
from the manufacturing operation.

An old Grain Mi1l building stands on the northwest corner of West
Railroad Street and Matteson Street. The building is in need of repair.
The building is owned by a Tawyer in Detroit.
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* A lumber yard occupied the vacant building located on West Railroad
Street, west of the old Grain Mill. The building is now vacant.

« Remnants of the old railroad depot are located on West Railroad Street
west of the lumber yard.

+ Bill suggested we contact:

- Morris Wood, retired product engineer for Bronson Reel and Bronson
Products.

- Elmer Holton, retired former owner of Bronson Specialties, Inc.
To date, Warzyn has not contacted the above individuals.
.2.10 Bron Precision Product

Address: 505 Douglas Street
(517) 369-7361

Survey: December 9, 1988 9:00 a.m.
Facility Representatives:

Chuck Hawkins, Engineer
Cecil Davis, Controller

Discussion:

* January 2, 1985 Bronson Precision Products purchased the Bronson
Products operation from Bronson Specialties, Inc.
Bronson Specialties, Inc. still owns the building and land.

+  Chuck Hawkins suggested Warzyn contact Lyle Modert, a former Bronson
Products employee who would be familiar with past operations. He
presently works in the Plastics Division of Bronson Specialties, Inc.
He was also an old L.A. Darling empioyee.

*  Bronson Reel ran the operations at the facility prior to Bronson
Products. Bronson Reel was established in the 1920’s.

+ Bronson Reel and Bronson Products did not have any lagoons or pits that
Hawkins or Davis were aware of.

* In 1988, The MDNR requested the surface staining on the soil be
remediated (removed). Analytical data from one soil sample was provided
to Warzyn. It is of limited value because the location from where it
was coliected is unknown. It was reported that soil contamination



North Bronson Industrial Area - 32 - March, 1989
Interim Tech Memo 70051.71

resulted from disposal of materials in the back lot from previous
operations. Bronson Precision Products started the removal; Bronson
Specialties, Inc. took over the project from Bronson Precision Products.
The excavation is approximately 5 ft deep and includes most of the
Bronson Precision Products back lot (west of the facility building).

The excavated soil is stored on-site awaiting disposal . The excavation
remains open. The Westside Landfill may be selected for disposal.

« Hawkins informed Warzyn that PCBs were sometimes present in recycled oil
and Bronson Precision Products has in the past and continues to purchase
recycled oil. However, Hawkins and Davis do not have any direct
knowledge of PCB oils in the oil they used or use on-site.

+ No plating operations were reported to have been performed by Bronson
Precision Products or Bronson Products. However, Bronson Reel did have
a small (one) line plating operation on-site.

+  Bronson Precision Products and Bronson Products ran similar operations
consisting of screw machine, casting machines, and metal turning shop.
Their clients include Detroit Diesel and Ford Engine Parts.

+ Chemical compounds used on-site include: cutting oils, lubricating
0ils, Napthia (Safety Kleen), water soluble oils, and synthetic oils.

+ Safety Kleen removed approximately 60 old drums which were stored/left
on-site during the past year. The old drums were left on-site from
;ormer operations when Bronson Precision Products purchased the

acility.

*+ Tri-State Industrial Service Corp. (Coldwater 517-278-2586) removes
cuttings and sells the metal as scrap.

+ Storage for cuttings is outside, uncovered, not bermed, or placed on a
pad. The storage area is on the unprotected ground surface.

* No environmental permits are held by Bronson Precision Products for them
to operate. Hawkins and Davis believe none are needed.

* Non-contact and contact cooling water is presently discharged into the
storm sewer. They will hook up to the sanitary sewer after the back lot
excavation is completed. After they convert to the sanitary sewer,
Hawkins and Davis stated that an NPDES permit would not be needed.

+  One underground storage tank existed on-site. It has been removed as
part of the back lot excavation. It was a 6,000 gallon tank which held
#2 fuel oil which was converted to cutting oil storage. Hawkins
reported that he observed the removal and stated that there were no
leaks, product or stained soils observed when the tank was pulled.



North Bronson Industrial Area - 33 - March, 1989
Interim Tech Memo 70051.71

 There is a partially underground oil recovery system active on-site,
consisting of a cemented pit with steel liner and a sump. It will soon
be removed. There have been no reported leaks or spills from this
operation.

+ Hawkins stated that they are planning to move their facility in a few
years. They will move near City well PW-03 and East Railroad Street.

- Hawkins believes that there were fiberglass molds from Bronson
Fiberglass (presently called Bronson Specialties Products Inc.) buried
there in 1970.

+  They have no U.S. EPA generator identification number.

+ Hawkins and Davis stated that they are not considered a generator or
small quantity generator.

* No painting operations were reported to be or have ever present on-site.

+ 1969 Bronson Reel sold the business to Bronson Products which began
their current operations.

*  They use less than 5 gallons/month of 1,1,1-trichloroethane.
5.2. W Display Fixture ne.

Address: 804 N. Matteson Street
(517)- 369-7341

Survey: December 9, 1988 10:35 a.m.
Facility Representative:
Dave Wischmeyer, President

Discussion:

+ G&W Display Fixtures, Inc. (G&W) was established in 1982.

» They manufacture display fixtures from tubular steel.

+ The facility is approximately 27,000 sq ft.

Prior to establishing G&W Display Fixtures, the building was used as a

bee; distributor (approximately 1957 to 1982) and a machine shop prior to
1957.
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- G&W sends the tubular steel to Bronson Plating for chromium plating.

+ G&W receives the tubular steel, cuts the steel, performs spot welding,
operates punch presses, and assembles the retail display fixtures.

+ Three 55-gallon drums were noted within the facility. They appeared to
contain cutting oils and kerosene.

« Two underground storage tanks still exist beside the building (east).
They were used to hold fuel for trucks during the ownership of the beer
distributor and are reported empty.

« Tanks are approximately 13 years old and one was filled with diesel and
the other with gasoline.

+ Ralph Schaffer was the owner of the beer distributor.

+ G&W believes no environmental permits are needed.
G&W does not have an U.S. EPA ID number to operate.

» G&W is not a small quantity generator.

+ G&W has not had any known or reported spills.

+ Cutting oils are recycled.

* G&W has sanitary sewer hook-ups.
There were no floor drains observed in the operations section of the
facility. However, two floor drains exist that were installed by the
beer distributor to wash down trucks in the central portion near the
loading dock.

- They do not use solvents.

- Copies of material provided Warzyn are presented in Appendix H.
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Introduction

Douglas Division of Scott Petzer Corporation contracted with
A & B Sewer Cleaning of Kalamazco, Michiganto clean, TV inspect,
and if necessary, pressure grout the industrial sewer from
Douglas Division Plant No. 1 to the City Lagoons located near the
City of Bronson Wastewater Treatment Plant. The industrial sewer
has not been used by Douglas for about 30 years. Douglas retained
McNamee, Porter and Seeley to make an evaluation, based on the
cleaning and TV inspection of the line, as to whether the sewer
can be rehabilitated to a condition where it can again be used
to dispose of.the waste discharge from Plant No. 1. Following is
a report on the cleaning and TV inspection program conducted from
December 12 to December 21, 1977 and an evaluation and recommendation
as to the work required to make this sewer useable.

Investigation, Cleaning and TV Inspection

A & B Sewer Cleaning Company began their investigative
program by removing enough of the concrete plug in the manhole
at the intersection of Railroad Street and North Walker Street
to run water from that point downstream to the City Lagoons to
determine if the industrial sewer was open. This was accomplished
and the decision was made that the entire length of sewer from
the concrete plug manhole to the lagoons should be cleaned.
A & B Sewer Cleaning Company then probed for the 8-inch industrial
sewer line along State Street south of Douglas Division Plant
No. 1. They located a tee in the 8-=inch line which previously
had been used as a service connection from Plant No. l. This
tee was removed and this opening was used as an entry point to
investigate the line to the intersection of State Street and
North Walker Street. No manhole was found at this intersection
and in talking with the City of Bronson DPW crew it was concluded
that this manhole and perhaps a good portion of the industrial
sewer on North Walker Street from State Street to Railroad Street
was removed when the sanitary sewer line was laid down this block.
After cleaning, the industrial sewer on State Street was TV .
inspected by pushing the camera downstream. This reach proved
to be in excellent condition all the way to the concrete plug
that was found in the end of the sewer at the intersection of
State Street and Walker Street. The only noteworthy items found
in this reach were two open joints about 1/2 inch wide and two
offset joints about 1/4 inch. These are considered very minor
and do not merit any pressure grouting or any renovative work.

The next reach of industrial sewer cleaned and TV.inspécted
was on Railroad Street between North Walker Street and North
Douglas Street. Upon review of the TV video tapes it was observed



that this reach of sewer was likewise in excellent condition with
only two open 1/4 inch joints and one 1/4 inch offset joint
considered to be minor enough not to warrant any repair work.

The manhole at the intersection of Railroad Street and North
Douglas Street is a brick manhole in relatively poor condltlon,
however it does have a good flow channel through it.

They next cleaned and inspected the reach of sewer on North
Douglas Street between Railroad Street and the NYCRR tracks. A
service connection pipe was observed in the upstream manhole at
the intersection of Railroad Street and North Douglas Street
coming from Bronson Reel Company which is located on the west
side of this block. This reach of industrial sewer was again
found to be in excellent condition with the only observable
flaw being a chip crack in the crown of the pipe near the upstream
manhole, and this was considered to be superficial and not
warranting any attempt to repair it.

The next reach of industrial sewer investigated was parallel
to the NYCRR tracks. Virtually the entire length of this reach
lies within Bronson Reel Company and a good portion of it
actually runs under the plant building. As was suspected, three
service connections from Bronson Reel Company was found and
located in this reach. The first service connection is located
108 feet from the upstream manhole and comes vertically into the
top of the 1l2-~inch sewer. This service connection definitely lies
under the Bronson Reel Company plant floor. No wastewater was '
observed inflowing into this service connection and upon
investigation inside the plant we were unable to determine the
source of discharge to this service connection. The second
service connection was located 161 feet from the upstream manhole
and again it comes into the top of the 12-inch sewer. We were
able to determine by flow that Bronson Reel's boiler blowdown
water discharges into this service connection. This service
connection lies under the yard outside of the Bronson Reel Company
plant building so could be accessible to be dug up and plugged.

At 168 feet from the upstream manhole a manhole was discovered.
This manhole was obviously constructed quite a while back and is
square with a heavy square concrete cover. This manhole was
constructed over the top of the industrial sewer with the upper
half of the sewer through the manhole cracked open. There is one
service connection coming into this manhole and this is from storm
runoff from the plant rocf downspout. Since it was raining when the
TV inspection of this reach was being done we were able to observe
inflow into the industrial sewer in this manhole. Again the
overall condition of the entire reach of industrial sewer running
parallel to the RR tracks was excellent with only one open 1/4 inch
joint and two 1/4 offset joints noted none of which requires further
repair work. The manholes at both ends are constructed of brick
and are in generally poor condition however the flow channel
through both of them are good.
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The last reach of sewer to be cleaned and TV inspected was
the short reach running under the RR tracks between Bronson
Reel Company and Mill Street. To everybody's amazement this
reach, even through having shallow cover and made of 12-inch
vitrified clay pipe, had no observable structural cracking or
any other damaging effects from the RR passing over above it.
This reach had four open joints 1/4 inch wide and one offset
joint 1/4 inch wide which again was determined not to warrant any
repair work. The manhole on Mill Street was also constructed
of brick, in generally poor condition, but with a fairly good
flow line through it. This manhole will be replaced in the future
to accommodate the flow from Plant No. 2. There is a possibility
that pipe under the tracks could be concrete encased however we
found no evidence to confirm or deny this. This completed the
TV inspection work required at this time.

The remaining sewer from Mill Street to the manhole near
the lagoon pumping station, consisting of 1070 feet of 12-inch
vitrified clay pipe, was cleaned but not TV inspected because
this line will be replaced with a new reach of sewer designed to
handle both the flows from Plant No.- 1l and Plant No. 2.

Conclusions from the Cleaning and TV Inspection Work

- It is concluded that the industrial sewer that was cleaned
and TV inspected was in surprisingly excellent condition, and
it is further determined that pressure grouting or any other
repair work of the joints is unnecessary. It was also observed
that although the grade of the industrial sewer is extremely flat
(averaging about 0.10% in grade which is less than half of the
minimum recommended grade of 0.22% for a l2-inch sanitary sewer)
there were no observable dips or sags in the line that even
though the line will not be self cleaning because of the grade
upon construction of the required new manholes and plpe sections
this industrial sewer can once again be put into service in
discharging the waste flow from Douglas Plant No. 1.

Recommendations of Work Required to Make Industrial Sewer from
Douglas Plant No. 1l to the City Lagoons Useable

Since the existing industrial sewer along North Walker Street
between Railroad Street and State Street has been partially or
nearly entirely removed, along with the manhole at the intersection
of State Street and North Walker Street, it is recommended that
an entirely new stretch of industrial sewer be constructed from
State Street to Railroad Street to avoid the costly proposition of
tearing up North Walker Street to lay the new reach of industrial
sewer, and to avoid the congestion of sanitary and storm sewers



under North Walker Street, it is recommended that the new
industrial sewer be constructed beneath the Plant No. 1 parking
lot as shown on Figure No. 1 which is attached to this report.
Examination should be made of all of the maps and plans of the
Plant No. 1 layout to see if there are any buried pipes, tanks,
electrical ducts etc. that perhaps may be lying along the proposed
sewer route beneath the parking lot and which would conflict with
the construction of the new sewer. There will need to be two

new manholes constructed on State Street as shown on Figure 1,

one at the location of the o0ld existing tee which was removed and
the second manhole where the sewer turns north through the

parking lot. It will require 255 feet of 10-inch vitrified clay
pipe to extend from the new manhole on State Street to a new
manhole on Railroad Street. There are two existing industrial
sewer lines running East on Railroad Streeéet from North Walker
Street. The new manhole on Railroad Street will be constructed

in the l10~inch sewer which runs along the north edge of the street.
If the existing l2-inch sewer interfers with the new 1l0-inch

sewer then as much of the l2-inch sewer as needs to be removed should

be removed with the ends of the sewer in both the east and west
direction bulkheaded. The.existing manhole at the intersection of
North Walker Street and Railroad Street, that was plugged with
concrete, should be completely removed and a section of 12-inch
vitrified clay pipe with a 1l2-inch to 10-inch reducer should be
installed across the section where the o0ld manhole was located.
The reach of sewer on Railroad Street between the old removed
manhole and the new manhole should be thoroughly cleaned before
completing the sewer work in this area. All of the existing
12~inch industrial sewer and the existing 10-inch industrial
sewer extending from the new manhole east on Railroad Street
would be abandcned.

As mentioned previously there are four service connections
from Bronson Reel Company into the ‘industrial sewer. At the time
-of the writing of this report negotiations had not commenced between
Douglas Division and Bronson Reel Company on whether Bronson will
come into the industrial sewer or whether these service connections
will be plugged. If it is decided that these are to be plugged
the following recommendations and observations are made: The
two service connections coming into the manholes have good
accessibility and can be plugged readily with grout or concrete.
The service connection that is 7 feet from the old square manhole
can easily be dug up and plugged since it lies outside of the
Bronson Reel Company building. It appears that the one service
connection most difficult to plug will be the one that lies
under the Bronson Reel Company plant building floor. However,
it does appear that this service connection lies close enough
to the edge of the building so that a trench c¢ould be dug and a
small amount of tunneling required to get to and plug this service
connection. The only other work seen necessary to get the Plant
No. 1 industrial sewer useable is cleanout and minor revair ot
some of the existing manholes.



Douglas Division has retained a copy of the sewer cleaning
and TV inspection log along with the video tapes. These can be
examined to supplement the observations and conclusions arrived
at in this report. Figure 2 depicts the entire industrial sewer
from Plant No. 1 to the City Lagoons and notes the main work and
findings described in this report.
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Abstract

In October of 1988, a formalized grided electromagnetic survey,
nine electromagnetic profiles, and six electrical resistivity
soundings were conducted over the North Bronson Area Site,
Bronson, Michigan. The results are as follows:

1. At the Bronson Plating Site there 1is geophysical
confirmation of the two known 1lagoons. Apparently, the
horizontal extents of other previous 1lagoons are not
geophysically detectable. However, there are strong
indications of soil contamination at depth from these

preexisting lagoons.

2. At the Bronson 0l1d Lagoon Site, the electromagnetic
survey indicated signs of slight near surface contamination
less than 15 feet deep near the lagoons. In addition,
electrical resistivity soundings identified possible
soil/ground water contamination down to a depth of 80

meters.

3. The industrial waste water line is not detectable due to
buried metal piping. However, a portion of it may have been
located in the southeast corner of the 0ld Lagoon Site.

4. At the L.A. Darling Site three electromagnetic transects
were conducted and each indicated the presence of £fill
material.
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Introduction

From October 17th through October 22nd, 1988, several geophysical
surveys were conducted at the North Bronson Area Site, Bronson,
‘Michigan. As described in the North Bronson Work Plan (C 70051)

May, 1988, electromagnetic conductivity methods(Em) were used to

aid in determining the following: '"Detect areas of high
conductivity," "Estimate boundaries of filled lagoons, "
"Delineate lateral extent of contaminated groundwater," "Aid in

locating monitoring wells," and evaluate the industrial sewer
line as a potential waste source, where possible. Electrical
resistivity methods were used to support the Em methods and to
provide greater depths of investigation. A complete site
description and history can be obtained from Warzyn Engineering,

Inc., Novi, Michigan.

overview of Geophysical Theory

A brief tutorial in geophysical methods and theory is provided
here for those who are unfamiliar with electromagnetic and

resistivity surveys.

In electromagnetic surveys, a transmitter produces an
electromagnetic field which induces a current into the ground.
This induced current generates its own electromagnetic field

which 1is a reflection of the soils' bulk conductance. This
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synthesized field is detected by a receiver that translates the
amplitude and phase of the.electromagnetic field into a numerical
value of conductance. Electrical conductors, generally iron, less
than ten feet deep, will result in field distortionz and yield
"zero" or negative values of conductance. Hence, shallow metallic

objects are easily identified by their negative or "zero" value

of conductance.

In contrast, resistivity techniques directly inject a current
into the soil with the use of a transmitter connected to current
electrodes that are placed into the ground. The current, which is
being conducted through the ground produces a potential field
that can be measured by a receiver that also has two electrodes
placed into the ground. Knowing the electrical potential between
two points and the amount of current that is being injected into -
the ground, one can determine the bulk resistivity of the
subsurface with respect to the geometry of the four electrodes.
:

Bulk resistivity values, for several electrode spacings, directly
lead to forward electrical resistivity modeling. The modeling
method creates apparent resistivity plots by using various
combinations of absolute resistivity values and stratigraphic
thicknesses. These computer generated values are then compared to
the bulk resistivity values recorded in the field until a
sigﬁificant correlation is obtained. It should be pointed out

that most resistivity models are not unique; however, a model
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that is characteristic of the known conditions (i.e. ground water

conductivities, and geology) can be constructed.

Penetration of. the electromagnetic (Em) gear can range from the
surface (near surface metallic objects can inhibit deeper
penetrations) to fifteen feet depending on soil conditions and
interference from metallic objets. On the other hand, the depths
of investigation, using resistivity methods, are only limited by
the electrode spacing and the available electrical power from the

transmitter.

The source of anomalies should be independently determined.

Methodology

The geophysical investigations were broken down into four areas:
"The "old" waste disposal lagoons" (referenced in this paper as
the Bronson 01d Lagoon site), "The "new" lagoons" (referenced in
this paper as the Bronson Plating Site), the industrial sewer
line, and the L.A. Darling Site. See Figure 9: North Bronson Site
Map for the approximate locations of the surveyed areas, Em
profile 1lines, and orientation of each Cartesian coordinate
system used. Resistivity sounding locations are seen in their

appropriate base maps.
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In general, Em readings (stations) were taken throughout a survey
area on a fifteen foot by fifteen foot grid system. In addition,
individual transects were conducted in areas that were not fully

accessible or not contiguous to the main survey areas.:

A Geonics Em 31D Electromagnetic Terrain Conductivity Meter was
used to take conductivity measurements. All electromagnetic data
was recorded on a TRS Model 100 portable computer and later up

loaded into a mainframe system.

The resistivity soundings were strategically located to enhance
the known Em data or to provide electrical data at 1locations
where the electromagnetic readings were distorted by cultural
noise. Six soundings were completed throughout the North Bronson
Area Site. Each sounding used a Sintrex IPC-9 Resistivity
Transmitter and a Scintrex IPR-8 Receiver with Wenner electrode
g - spécings of 1, 2, 3, 5, 7, 8.5, 110, 15, 25, and 50

meters (where possible). ,

Resistivity profile data was generated along five lines, however
the results are poor and led to inconclusive findings. Thus, the
data was not directly used in this report. See Appendix E: Non-

useful Geophysical Data for a listing of the data.
Station numbers are referenced in most of the diagrams and the

distance between stations 1is fifteen feet, unless.: otherwise

noted. Because of the complex combinations of soundings,
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profiles, and 2 dimensional grided data, the reader should
thoroughly familiarize themself with where the resistivity
soundings and Em transect locations, see Figure 4: Bronson
Plating Site Base Map and Figure 12: Bronson Old Lagoon Site Base
Map. In addition, note where Em readings were taken, see Figure
5: Bronson Plating Site Electromagnetic Station Locations and

Figure 13: Bronson 0ld Lagoon Electromagnetic Station Locations.

Conclusions -

Most of the electromagnetic interpretations are straight forward
and obvious. Resistivity requires the greatest amount of care in
order to develop a model characteristic of the present soil

conditions.

Interpretation of the data is broken down into three parts: class
one anomalies, class two anomalies and class three anomalies.
Class one through class,three anomalies are based on size, their
relative intensity, and correlation between other contour maps.
Class one anomalies, present in the pit and/or iagoon areas, are
some of the largest, produce the greatest changes in values, and
are detected both electrically and electromagnetically. Class two
anomalies are regions of prevalent soil and/or ground water
contamination, are electromagnetically intense and are most
likely due to high concentrations of heavy metals at depth. Class
three anomalies are only electromagnetically significant and are

caused by buried metal and could have been potential sources of
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cultural noise (i.e. culverts and drain pipes). In this report,
class one anomalies are colored coded in red, class two anomalies
in blue, and class three anomalies in green. An approximate

quantitative definition of the three classes are provided in

Table 1.
Table 1
Anomaly Class|Color Definition Meaning
Class one Red Em > 25 mmhos/m and Pit/Lagoon
Resis. < 10 ohm*m Area
Class two Blue Em > 12 mmhos/meter Non-Pit Con-
& <= 25 mmhos/meter taminated Soil
Reduced Resistivities
Class three Green Em < 10 mmhos/meter Buried
Metal

Bronson Plating Site
Surveys at this site were handicapped by surface obstacles. Many
of the obstacles (i.e.: power-lines, topographic features, and

sources of cultural noise) associated with the Bronson Plating

Site are shown in Figure 4.

The electromagnetics did detect several metallic objects as seen
by the class three anomalies in Figure 1: Bronson Plating Site
Low Em Values (0 to 15 mmhos/m). The origin of several of these
anomalies were identified. Anomaly #i is due to buried steel

crossover drainage pipes and anomaly #2 is thought to: be caused
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by a drainage culvert leading into county ditch 30. The origin of

the remaining three anomalies is unknown.

The lateral  extent of the electromagnetically <detectable
contamination is best seen in Figure 2: Bronson Plating Site
Medium Em Values (15 to 25 mmhos/m), anomaly #3. The slightly
elevated conductivity values indicated by the contour 1line
connecting coordinates (0,2) to (0,8) 1is probably due to the

electrical high power station located less than fifty feet west

of this area.

The electromagnetic survey at the Bronson Plating Site confirmed
the visible and obvious presence of two 1large pit areas,
anomalies #4 and #5 in Figure 3: Bronson Plating Site High Em
Values (25 to 145 mmhos/m). However, it does not show any
conclusive evidence of the presence of any previous lagoons or
previous lateral boundaries of the now existing lagoons. There is
some evidence of boundary distortion in the northeastcorner of
anomaly #4, Figure 3, which may be due to past overflow/seepage

conditions or simple soil contamination unrelated to previous

lagoon boundaries.

The high conductivity values seeh in Figure 3 at (17,0) to
(17,19) is most likely caused by the Bronson Plating building.
Because a pit is suspected to exist in the northern portion of

this area, near station (17,15), a resistivity sounding was
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conducted. Figure 7: Bronson Plating Site Modeled Resistivity
Sounding Located at Station (17,15) shows the modeled results of
this sounding. If a pit is present; one would expect station
(17,15)'s results to resemble the outcome of the sounding
completed inside the southern most pit at station (9,5), Figure
8: Bronson Plating Site Modeled Resistivity Sounding Located at
Station (9,5). However, the sounding at station (17,15) shows
significant contamination at depth, while the sounding at station
(9,5) implies approximately four meters of highly contaminated

soil with very 1little contamination below. Soil borings may

confirm this.

The profiles in Figure 6: Bronson Plating Site Em Transects on
the North Side of Co. Ditch 30 were conducted alohg lines AA' and
BB! in order to determine whether or not ground water
contamination had leached into this area. The fairly consistent
conductivities observed along lines AA' indicate the absence of
any electromagnetically @etectable contaminates at this location.
The higher and varying conductivities of line BB;, about 25 feet
south of line AA', suggest some type of contamination. However,
it could be due to spoils associated with previous dredging of

county ditch 30 located about 25 feet south of line BB'.

A resistivity sounding was attempted on the west side of the
Bronson Plating Site, but, was unsuccessful due to transient

currents from the near by electrical power station (no data was

obtained).
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The Bronson 0ld Lagoon Site
The primary concern of the old lagoon area was to delineate and
determine the extent of any contaminate plume associated with the
settling of pléting waste water. To efficiently accomplish this,
a grid system was employed over the outer one hundred feet of the
east, west, and south sides of the site (see Figure 9). Because
of limited property access and time constraints, only an east-
west profile was conducted on the north side. The surveys were,
again, limited by near surface obstacles, like the ones seen at
the Bronson Plating Site, are seen in Figure 12: Bronson 01d
Lagoon Site Base Map. Again, Em station locations can be found in

Figure 13. .

Figure 10: Bronson Old Lagoon Site Low Em Values (0 to 10
mmhos/m) indicates three areas of buried metal. The elongated
features at station (0,-1) is understood to be an underground
pipe. While the pipe extends under much of the property, it is
only detected at this iocation. The two other lows at station
(10,13) and (13,-3) are associated with buried metal 6f unknown

origin.

The class two anomaly (ancmaly #1l) in Figure 11: Bronson 0ld
Lagoon Site High Em Values (12 to 28 mmhos/m) reveals a possible
near surface, less than fifteen feet, ground water plum or zone

of soil contamination. The background conductivities are about
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eight to eleven millimhos/meter and the anomalous areas are as

high as 31 millimhos/meter near station (10,36).

The two east-west trending anomalies near station- (0,3) and
(0,42) are the result of interference from the fence. The two
sets of resistivity soundings, Figure 17: Model of Resistivity
Data for Stations (0,31) and (7,31) and Figure 18: Model of
Resistivity Data for stations (19,43) and (19,52), indicate that
the greatest soil contamination is closést to the old lagoons.
Furthermore, detectable levels of contamination= diminish
outwardly in the southerly and westerly directions. It appears
that close to the lagoons, station (19,43) in Figure 18, the

contamination may extend to a depth of 80 meters.

The three Em transects requested by the Michigan DNR are
presented in Figure 14: Bronson 0ld Lagoon siﬁe N-S Em Transect A
to A', Figure 15: Bronson 0l1d Lagoon Site E-W Em Transect B to
B', and Figure 16: Bronson 0ld Lagoon Site E-W Em Transect C to
C'. The locations for each of these transects are provided in
Figure 12. Transect AA', Figure 14, generally indicates surface

conductivities of 9 mmhos/m, which is within the background

~region and, hence, considered representative of uncontaminated

near surface material. The high conductivity between stations 5
and 10 reflects the near surface contamination previously noted
in Figure 11. The high conductivity near station 25 in Figure 14
is probably due to the effect of an exposed concrete drain tile.

The BB' transect, Figure 15, essentially parallels the class one
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anomaly defined in Figure 11. The transect supports the
contamination suggested by Figure 11. Transect CC', Figure 16,
indicates background conductivities along the entire northern

side of the old lagoon area with the exception of one anomaly due

to a buried gas pipe.

Industrial Sewer Line
One of the original objectives of the geophysical survey was to
delineate the 1industrial = sewer 1line that went from the
L.A.Darling Co. on Matteson Street west on West Railroad Street
and then north on Access Road to the 0ld Lagoon site, Figure 9.
Part of an afternoon was devoted to trying to locate this sewer
line. Extensive interference from a number of buried pipes, other
than the clay sewer line, would not allow sensitive measurements
to be obtained. Thus, the amount of soil contamination present,
if any, and the location of the industrial sewer line could not
be determined. However, a small portion of a metal pipe located
in the southeast corner‘of the Bronson 0ld Lagoon area was found
and may be associated with the industrial sewer line. (reference

the section on Bronson 0ld Lagoon site).

L.A. Darling Site
The last task to be performed was to conduct three Em transects
over portions of the L.A. Darling Site, see Figure 9. The purpose
of the transects were to determine if there were any indications
of fill and/or contamination. Figure 20: L.A. Darling Site Em
Transect From A to A*' shows background values from 0 feet to 45

feet. From 60 feet to 90 feet, there is an unknown source of
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buried metal and, from about 95 feet to 210 feet, a general

upward trend exists implying a possible thickening of f£ill.

In Figure 21: L.A. Darling Site Em Transect From B to B' there is
some apparent foreign material present that is causing the
readings to vary from 0 to 60 feet. From 60 to 210 feet, values
appear to represent natural background readings except for the
reading taken at 100 feet, which is probably due to a piece of
buried metal. To more accurately determine which areas may have
been disturbed, a grided 2 dimensional electromagnetic survey
should be conducted over the entire site. In addition, the source

of the anomalies shown in figures 20, 21, and 22 should be

independently determined.

Quality Assurance/Quality Control

To establish QA/QC, a base station reading was taken at the start
of a day, at the end of a day, and several times during the day

or portions of the data’set were repeated.

At the Bronson Plating Site, a base station reading of 15
millimhos/meter, plus or minus .5 millimhos/meter, was

maintained.

Repeatability of the electromagnetic data at the Bronson 014
Lagoon site was excellent and can be seen in Fiqure 19: Bronson

0l1d Lagoon Site Line ¥Y=52 Used for Repeatability Profile.
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STANDARD DISCLAIMER

The objective' of any geophysical survey 1is to define the
existence and configuration of features at depth. However, these
features may bear a highly complex relationship to the
geophysical measurements recorded. Therefore, conclusions drawn,
no matter how logically deduced, should not be misconstrued as
fact. We shall not and will not, except in the case of gross or
willful negligence on our part, be liable or responsible for any
losses, costs, damages or expenses incurred or sustained by
anyone resulting from any interpretation made by any of our
officers, employees and agents or by anyone else not related to
Fromm Applied Technology or Wooddell Logging, Inc. who might base
interpretations and opinions on our geophysical surveys.
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Geophysicdl Figures
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Legend for Base Maps

Comments Symbol

Berm

Concrete

Ditch

Fence

Guide Wires

Metal

Meter Fluctuations

Noted Soil Boring or Well

Parking Lot or Road

Pit

Power Pole aﬁd/or Power Lines

R R R D L P I N PN PO

Tree Line

One Station 1is equal to fifteen feet, unless otherwise marked.
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Appendix A: Electromagnetic Data for Bronson Plating Site



Feet

15
30
45
60

90
105
120
135
150
165
180
195
210
225
20
255
270
285

15
30
45

90

105
120
135
150
165
180
195
210
225
240
255
270
285
300
300

afrtS5a

mmhos/m
16.5
16
14
14
14.5
15
16.5
16.5
16.5
15
14.5
13.5
13.5
13.5
13
13.5
13.5
13.5

13

24.5
22
20
13

19.5

JUST NORTH OF NEW BRONSON PLATING LAGOONS

150 MARK OF TAPE IS APPROX. LOCATED ON STATION 15,25
AND [S APPROX PARRALEL  AND SOFT FROM DITCH 30.

THE LINE RUNS APPROX B0 DEG EAST OF NORTH

THE ZERO END OF TAPE IS ON THE EAST END

AND THE 300 FOOT MARK IS ON THE WEST END

SECOND RUN

JUST NORTH OF NEW BRONSON PLATING LAGOONS

150 MARK OF TAPE IS APPROX. LOCATED ON STATION 15,23
AND IS APPROX PARRALEL AND 25 FT FROM DITCH 30.
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mmhos/m
13.5
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14
18.5

15
13
13
12.5
12
11.5
16.5
17.5
16.5
16.5
16.5
15.5
14
13.5
13.5
16
13.5
15
10.5
14
12.5
12.5
11.5
11.5
12.5
11.5
14
14
14.5
14.5
14
14
13.5
13.5
10.5
14.5
14
14.5
146.5
14
13
12.5
11
1
12.5
11.5
13.5
15
16
16
15
14
15
14
14.5
15.5
15.5
16.5
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mmhos/m

21

63

140
155
140
135
125
120
38

24
49
33
16
25
20
26.5

125
115
120
130
140
135

6.5
12

37
50
3
17.5
28
22
25.5

100
15
115
115
100
100
43
19.5

24
33
54
37
18.5
25
17.5
22

43
48
43
48
48
41
29
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X Y mmhos/m

1 10 26
11 11 22
1 12 22
1 13 34
1" 14 S0
1" 15 38
1 16 18.5
1 19 25.5
1" 20 27.5
12 3 21.5
12 4 3
12 5 23.5
12 6 22
12 7 19
12 8 18
12 9 15
12 10 13
12 1 14
12 12 24
12 13 k]
12 14 63
12 15 39
12 16 35
12 19 24.5
12 20 24.5
13 3 17.5
13 4 16.5
13 S 16.5
13 6 17.5
13 7 17
13 8 16.5
13 9 15.5
13 10 14.5
13 1 14.5
13 12 19.5
13 13 35
13 14 55
13 15 42
13 16 3
13 19 24.5
13 20 26.5 4
14 -2 13
14 -1 13.5
1% 0 15
1% 1 15.5
14 2 16.5
14 3 16.5
1% 4 17
1% 5 17
14 6 17
14 7 21.5
14 8 23.5
1% 9 17.5
1% 10 16.5
14 1 15
14 12 16
14 13 22
1% 14 25
14 15 23.5
1% 16 18
14 19 24.5
1% 20 28.5
A 21 41

afrt55a Page 4




X Y mmohos/m
15 -2 14
15 -1 15
15 (] 15
15 1 13.5
15 2 17.5
15 3 18.5
15 3 18
15 5 18.5
15 6 18
15 7 22
15 8 0
15 9 27
15 10 26
15 1" 19
15 12 20
15 13 26
15 1% 2%
15 15 22
15 16 22
15 17 21.5
15 18 3.5
15 19 25
15 20 24
15 21 42
16 -2 16.5
16 -1 18
16 ) 19
16 1 20.5
16 2 21
16 3 21.5
16 4 20
16 5 17.5
1% 6 18
16 7 24.5
16 8 33
16 9 0
16 10 30
16 " 22.5
16 12 21.5
16 13 3
16 14 24 4
16 15 22
16 16 3
16 17 22
16 18 23.5
16 19 24.5
16 20 27.5
16 21 38
17 -2 35
17 -1 48
17 0 47
17 1 46
17 2 A
17 4 30
17 5 26
17 3 26
17 7 33
7 8 49
17 9 62
17 10 42
17 1 38
17 12 36
17 13 39
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25
25
26
26
26
26
26
27
27
27
27
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21
22

23.5
20
21

24

21
a2
a3
24
21
22

26

mmhos/m
40
36
33
32
k|
28

33
51
38
33
33
55
65
44
45
68
52
40
56
49
24
50
54
32
3

33
27
26

32
25.5
26

46
32
27
n
29
53
43
32

22
49
31
25
24
36
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Appendix B: Resistivity Data for Brons

on Plating Site



Bronson Plating Site

Station (17,15) (9,5)
"A" Spacing Apparent Apparent
Meters Resistivity Resistivity
ohm*meters ohm*meters
1 112 7.4
2 62 6.9
3 89 6.9
5 80 11.5
7 65 17
8.5 62 21
10 50 21
15 40 36
25

50




Appendix C: Electromagnetic Data for Bronson 0Old Lagoon Site



Feet mmhos/m

- 0 1
15 1"
© .30 1
45 1
-~ 60 9
75 10.5
90 10.5 )
105 10 UNDER LARGE POWER LINE
-~ 120 10 upP
135 10.5 P
150 1 up
165 10.5 up
~— 180 10 up
195 10.5
210 10.5
225 10.5
—_ 240 10.5
255 10
270 10.5
285 10.5
— 300 10.5
315 10.5
330 10.5
345 10
— 360 10.5
375 10
390 10
- 405 10.5
— 420 10.5
435 10.5
450 11.5
485 1"
— 480 1.5
495 1.5
510 1.5
525 10.5
- 540 10.5
555 10.5
570 10.5
585 10.5
— 600 10.5 i
615 1
630 1
645 11.5
- 660 12.5
&75 13.5
690 15
705 18.5
— 720 32 MOST LIKELY A MICH. GAS UTILITY LINE
735 0 ' IT WAS TRACED TO YELLOW POLE LABELED MICH. GAS
750 27
765 16
— 780 12
795 11.5
810 11.5
825 11
— 840 11
855 10.5

afrtSSa Page 1
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X Y mmhos/m
3 33 9
3 34 9
3 35 9
3 36 9
3 37 9
3 38 9
3 19 9.5
3 40 10.5
3 41 19
3 43 12
3 44 9
3 45 8.5
3 46 8.5
3 47 8.5
3 48 8
3 49 8.5
3 50 8.5
3 51 8.5
3 52 8.5
4 0 0
4 1 17
4 2 15
4 3 13
4 4 12
4 5 11.5
4 é 12
4 7 n
4 8 9.5
4 9 10.5
4 10 9.5
4 1 10
4 12 10
4 13 9.5
4 14 10.5
4 15 9.5
4 16 10
4 17 9.5
4 18 9.5
4 19 9.5
4 20 9.5 4
4 21 9.5
4 22 10
4 23 9.5
4 24 9.5
4 25 9.5
4 26 9.5
4 27 10
4 28 9.5
4 29 10
4 30 10.5
4 31 10
4 32 10.5
4 33 10
4 34 10
4 35 9.5
4 36 9.5
4 37 10
4 38 9.5
4 39 10
4 40 10.5
4 41 22
4 43 11.5
4 [XA 9
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12
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X Y mmhos/m
7 15 12
7 16 1.5
7 17 1
7 18 10.5
7 19 10
7 20 9.5
7 21 9.5
7 22 10
7 3 1
7 2 1
7 5 12
7 26 12
7 27 12.5
7 28 13
7 29 14
7 30 14
7 31 14.5
7 32 14.5
7 33 14
7 34 13
7 35 12.5
7 36 11.5
7 37 12
7 38 11
7 39 10.5
7 40 10.5
7 43 9.5
7 o 9
7 45 9
7 46 9
7 47 9.5
7 48 9
7 49 9.5
7 50 9.5
7 51 9.5
7 52 9.5
8 43 9
8 44 9
8 45 9
8 6 9 .
8 47 9.5 !
8 48 9
8 49 9.5
3 s0 9.5
8 51

8 52 9.5
9 43 9.5
9 44 9.5
9 45 9
9 (4 9.5
9 7 9.5
9 48

9 49 9.5
9 s0 9.5
9 s1 9.5
9 52 9.5
10 -7 16
10 -6 15
10 -5 14
10 -4 1%
10 -3 14
10 -2 13
10 -2 13
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10 -1 15
10 0 0
10 1 20
10 2 17
10 3 14
10 4 13.5
10 5 12
10 6 9
10 7 7.5
10 8 11.5
10 9 13.5
10 10 14.5
10 11 13.5
10 12 16.5
10 13 12
10 14 0
10 15 19
10 16 15
10 17 14
10 . 18 13
10 19 13
10 20 12.5
10 21 1
10 22 1
10 3 1
10 2% 1
10 r] 15.5
10 26 16
10 27 17
10 28 17.5
10 29 17.5
10 30 17.5
10 31 18
10 32 19.5
10 33 18.5
10 33 19
10 34 19.5
10 35 22
10 36 31
10 37 26.5
10 38 25 !
10 39 29
10 43 10
10 9 9.5
10 45 9
10 W 9
10 7 9
10 48 9
10 49 9.5
10 50 9.5
10 51 10
10 52 9.5
1 -7 13
1 -6 12.5
11 -5 12.5
1 -4 12.5
1 -3 8
11 -2 10.5
11 -1 11.5
1 0 1
1 33 11
n 43 10.5
1 44 10

afrt55a Page 8
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mmhos/m
10
14.5
14.5
13.5
14.5
14
1
12
1"
8.5
12.5
11.5
1
10.5
10.5
10.5
10.5
10.5
1
10
14.5
14
14
15.5
14.5

13
12.5

12.5
12
1"

10.5

10.5

10.5
10

10.5
10

14.5

14.5

14.5
15

12.5
13
12

13
12
11.5
1"
10
"
N
10.5
10.5
10
14.5
14.5
13.5
15.5
15
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X Y mmhos/m

18 -2 13
18 -1 12.5
18 0 - 10.5
18 33 8
18 43 13.5
18 44 12
18 45 1.5 \
18 46 10.5
18 47 1
18 48 1
18 49 10.5
18 50 1
18 51 1
18 52 10.5
19 -7 14.5
19 -6 14
19 -5 12.5
19 -4 15
19 -3 14
19 -2 13
-19 -1 13
19 0 10
19 33 7.5
19 43 14
19 44 12.5
19 45 12
19 46 1
19 47 11.5
19 48 1
19 49 11
19 50 10.5
19 51 11
19 52 10.5
20 -7 14
20 -6 13.5
20 -5 14.5
20 - -4 14.5
20 -3 16
20 -2 13
20 -1 14
20 0 11.5 i
20 33 8
20 3 1
20 44 12.5
20 45 11.5
20 46 11
20 47 10.5
20 48 1
20 49 1
20 50 1.5
20 51 11
20 52 1
21 -7 15
21 -6 14.5
21 -5 13.5
21 -4 1
21 -3 14.5
21 -2 1%
21 -1 13.5
21 0 © 135
21 33 9
21 43 13
21 44 12
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Appendix D: Resistivity Data for Bronson 0ld Lagoon Site



Bronson 0ld Lagoon Site

Station (0,31) (7,31)
"A" Spacing Apparent Apparent
Meters Resistivity Resistivity
ohm*meters ohm*meters
1 129 111
2 231 105
3 198 117
5 168 107
7 150 104
8.5 139 104
10 126 92
15 101 81
25 91 79
S0 96 84




Bronson 0Old Lagoon Site

Station (19,43) (19,52)
"A" Spacing Apparent Apparent
Meters Resistivity Resistivity
ochm*meters ohm*meters

1 112 127

2 135 149

3 122 145

5 121 117

7 104 100

8.5 100 95

10 94 97

15 86 95

25 57 94

50 98




Appendix E: Non-useful Geophysical Data



Bronson Site

Resistivity

ohm*meters
Station/"A"space 2 meters 7 meters
(17,9) 85 54
(17,13) 103 63
(17,17) 83 57

Bronson 0ld Lagoon Site

Resistivity

ohm*meters
Station/"A"space 2 meters 7 meters
(4,31) 200 136
(19,46) 149 104
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- SOIL BORING
AND WELL INFORMATION

RI BORING LOGS, MONITORING WELL
CONSTRUCTION DETAILS & PIEZOMETER
CONSTRUCTION DETAILS

RESIDENTIAL WELL LOGS
PUBLIC WELL NO. 3 BORING LOG

PRE RI WESTERN LAGOON AREA BORING LOGS AND
SKETCHES (STERLING DRILLING CO.)

PRE RI BRONSON PLATING WELL LOGS (KECK
CONSULTING SERVICES, INC.)



Cl

BORING LOGS AND
WELL CONSTRUCTION DETAILS



METHOD FOR DETERMINING
Tor AND BoTTOM
DEPTH/ELEVATION OF WELL SCREEN
(SEE MONITORING WELL CONSTRUCTION
INFORMATION SHEETS)

1. The depth and elevation of the bottom of the well screen is provided on each
Monitoring Well Construction Information Sheet (Item 7) and Nested
Plezometer Detail Sheet (Item 6) on the diagram located on the left hand side

of the page.

2. To calculate the DEPTH of the top of the well screen, subtract the overall
screen length, provided on the particular Monitoring Well Construction
Information Sheet (Section 7) or Nested Piezometer Detail Sheet (Section 6),
located on the right hand side of the page, from the bottom of well screen
depth identified in Step 1, above. The resulting value is the DEPTH of the

top fo well screen.

3. To calculate the ELEVATION of the top of well screen, add the overall
screen length to the elevation of the bottom fo the well screen identified in
Step 1, above. The resulting value is the ELEVATION of the top of well

screen.

For an example, refer to Monitoring Well Construction Information Sheet MW29.

Depth of Well Screen

A. The diagram indicates that the depth at the bottom fo the well screen (Item 7)

is 20 ft.

To calculate the depth at the top of the well screen, subtract the Screen
Length, 5.15 ft (Section 7), from the depth at the bottom of the well screen.

The resulting number is the depth at the top of the well screen.

Remedial Investigation - Appendix C July 1993 North Bronson Industrial Area

Page 1



Depth at bottom of well screen = 20.0 ft.
Depth at top of well screen =20.0 - 5.15 = 14.85 ft.

Elevation of Well Screen
B. The diagram indicates that the elevation at the bottom of the well screen

(Item 7) is 894.2 ft.

To calculate the elevation at the top of the well screen, add the screen length,
5.15 ft (Section 7), to the elevation at the bottom of the well screen. The
resulting number is the elevation at the top of the well screen.

Elevation at bottom of well screen = 894.2 ft.

Elevation at top of well screen = 894.2 + 5.15 = 899.35 ft.

[mad-605-67r)

Remedial Investigation - Appendix C Julv 1993 North Bronson Industrial Area
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LOG OF TEST BORING Boring No.
WARZYN Project . . NORTH BRONSON.RI/ES.. .. | Surface Elevation
Job No. 70051
_ Location ... BRONSON, MI ... | Sheet 1...of
41551 ELEVEN MILE ROAD,PC BCX 8012, - NOVI, Ml. 48376 - TEL. (313) 344-0205
SAMPLE - VISUAL CLASSIFICATION SOIL PROPERTIES \\
- T
No. g(?:c)noist N | Depth and Remarks HNu | HON | LEL
E -
SS-O1 R 24| M {8 15[ Dense, Dark Brown, C - F Sandy, Silty, 00 | o 0
- 28 27 Gravelly FILL. .
SS-02 @ 18 M 10 30 Dense, Dark Brown, C - F Sandy, Silty, 401 0
24_15[C Gravelly FILL.
— |SS-O3 g 24| M | 66 = Loose, Black, C - F Sandy, Silty, 3010
yavin Gravelly FILL.
SS-04 24 \M/W| 1 37 Loose, Dark Gray - Black, C - F Sandy, 40.1 0
350 Silty, Gravelly FILL.
— |SS-05@ 24| W | 2 2[_ Loose, Dark Brown - Black, C - F 3010
2 18 10_;::-:~,'\Sandy, Silty, Gravelly FILL. /’
— Z Dark Staining at 10.0".
- Dense, Gray, C - F SAND, trace C - F
o Gravel (SP).
_ " 45 Dense, Gray, C - F SAND, little C - F
SS-06 @ 12| W 16 18 Gravel (SP). 300
25
C End of Boring at 16.5’
- - NOTE: 3" Split-Spoons used
— 20
- 25
C_ 30—
— 35+
- C 40
WATER LEVEL OBSERVATIONS GENERAL NOTES
- While Drilling ¥ 7.0 Upon Completion of Drilling Start _8/8/89 End _8/8/89.
Time After Drilling Driller . . DE .. Chief _GFP._ RigD-50. ..
Depth to Water Y|Logger.. CSY. . Editor CSY.. ...
_— \_Depth to Cave in Drill Method 4.25" HSA
The stratification lines represent the approximate boundary between soil ; J
types and the transition may be gracual. :




LOG OF TEST BORING Boring No
WARZYN Project ____ NORTH BRONSON RI/FS. . | Surface Elevation
e e e e et e Job No. ...
Location ... ... BRONSON, MI .o Sheet . 1.
41551 ELEVEN MILE ROAD,PQ BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE  VISUAL CLASSIFICATION SOIL PROPERTIES
No. El(’:ff)noist N | Depth and Remarks WNu | HON | LEL
gi{in.
SS-O01 g 24| M |6 10 Loose, Dark Brown, C - F Sandy, Silty, 40 | o
R _13r Gravelly FILL. -
ss-02 8 24| M |7 161 Dense, Dark Brown, C - F Sandy, Silty, 3010
21 200 Gravelly FILL. /
SS-03 @ 24} M IS 11 30 0
3 9r Loose, Black, M - F Sandy, C - F
SS-04 @ 24 IM/W2 1722 Gravelly FILL. ) /J 201 0
2 1 .
SS-05@ 24} W |7 13 Loose, Black with Yellow Smearings, 2010
5 24r Greasy, Organic, Sludge-like Muck
C (FILL).
E Loose, Dark Gray, M - F Sand,trace
i Gravel (SP).
o
SS-06 ¢ 20| W 28 43¢ Dense, Gray, C - F SAND, trace to 3010
' 43 4 - little C - F Gravel, trace Silt (SP).
l End of Boring at 17.0'
r. NOTE: 3" Split-Spoons used
- 20—
=
25
-
-
— 30
-
-
— 35—
M-
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥ 7.0 Upon Completion of Drilling ________ [Start  8/8/89 End 8/8/89.
Time After Drilling Driller . _DE .. Chief _GFP __ RigD-50..
Depth to Water Y|Logger _CSY. . Editor CSY.. ... .
Depth to Cave in Drill Method 4,25" HSA
vhe stratification lines represent the approximate boundary between soil
types and the transition may be gradual.




LOG OF TEST BORING Boring No. . SB3
WARZYN Project ........NORTH.BRONSON RI/ES.......... | Surface Elevation .. .
............. Job No. _......70051 . ..
Location ... BRONSON, MI . — Sheet .. Lo.of ...
41551 ELEVEN MILE RCAD,PO BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE " VISUAL CLASSIFICATION SOIL PROPERTIES "
No. ;(F::c) Moist| N | Depth and Remarks HNu | HCN | LEL
E -
SS-01 @ 24 ID/M|10 8; Loose, Dark Brown - Black, C - F 00 | o
9 3 Sandy, Silty FILL. :
SS-02@ 16| M | 4 6 Loose, Dark Brown, C - F Sandy, Silty, 001 0
5 Gravelly FILL.
SS-03 @ 2 | M [ 40 & Loose, Dark Brown, C - F Sandy, Silty, 001 0
00 Gravelly FILL.
SS-04 @ 16| M 16 15 Only 2" recovery, because the Spoon was 00| O
11697 driven into a Red Brick. _
SS-05 § 20 IM/W|9 120 g Dense, Dark Brown, C - F Sandy, Silty, 00| 0
6200 451 Gravelly FILL, with Black zone at 7.0
ol $ on Surface of Red Brick.
Z :::T'.:‘;_Loose, Dark Brown, C - F Sand, some
- :. :C - F Gravel, trace Silt (SP).
ST AS ‘
Ss-o6@ 8 | W 1322 ..".| Dense, Gray, C - F SAND, and C - F ‘ 00 | O
28 33 L= Gravel, trace Silt (SP-GP)
- End of Boring at 17.0°
ol NOTE: 3" Split-Spoons used
— 20—
25—
— 30
— 35+
40 .
WATER LEVEL OBSERVATIONS GENERAL NQOTES |
While Drilling ¥ _8.0 Upon Completion of Drilling Start 8/7/89 End 8/7/89.
Time After Drilling Driller . _DE__ Chief _GFP _ RigD-30._.
Depth to Water Y Logger . CSY  Editor CSY . ... . .
t Depth to Cave in Drill Method 4.25" HSA ..,
\The stratification lines represent the approximate boundary between soil
types and the transition may be gradual.




WARZYN

A o 4

41551

LOG OF TEST BORING

Project . _...NORTH BRONSON RI/ES _ .

ELEVEN MILE RCAD,PO BCX 8012, - NOVI, M, 48376 - TEL.

Boring No. S
Surface Elevation __909.7
Job No. 70031

(313) 344-02C5

SAMPLE

Rec

Moist N
(fh.) !

No.

MO~

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES "\

HNu | HON | LEL

Grass and weeds, Sandy, Clayey FILL.

Loose, Gold and Green, M ~ F Sandy
Sludge FILL.

Loose, Black, M - F SAND (SP).

24 1 pose. Gray. M = F SAND (SP)

0.0 |0 |0
0.0 0|0
0000
000 |0

101

20—

25—

30

R AR R R R R R R R R R R R R R R L R LR LR AR R R AR RARE R RA R AR R

4

End of Boring at 8.0/

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling
Depth to Water
\ Depth to Cave in

VWhile Drilling Y4

Upon Completion of Drilling Start

Driller

Y |logger

The stratification lines represent the approximate boundary between soil
types and the transition may be gradual.

11/11/91End 11/11/91
SGY_ . Chief _SGY. Rig
-.SGW._ . Editor_ CSY. .

Drill Method 3.07 HAND AUGER . . .




LOG OF TEST BORING Boring No. . SBS . \
- WARZYN Project . NORTH BRONSON.RI/FS. | Surface Elevation _907.5. |
.............................................................................................. JobNo. _.....70051 .. \
Location BRONSON, MI ... | Sheet __ . 1...0of 1. /
41551 ELEVEN MILE ROAD,PO BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE © VISUAL CLASSIFICATION SOIL PROPERTIES ™\
No. ;(?:C)Hoist N | Depth and Remarks HNu | HCN | LEL
E -
o Loose Green, Yellow and Dark Blue,
C M - F Sandy (Sludge) FILL. 00| 0 0
E_. 00} 0 0
T 5| Loose, Gray, M - F SAND (SP).
- gol o010
:_: 0041010
- End of Boring at 7.5
— 10
— 15—
— 20—
-
— 25
— 30—
-
— 35—
=
F
C 40
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling Y Upon Completion of Drilling Start 11/11/91End 11/11/91 ‘
Time After Drilling Driller _SGW.. Chief _SGW._ Rig
Depth to Water X |Logger. SGW.. Editor_ CSY..
\ Depth to Cave in Drill Method 3.0" HAND AUGER .. ..
\%stratification lines represent the approximate boundary between soil B
types and the transition may be gradual.




/ LOG OF TEST BORING Boring No.
WARZYN Project .. NORTH.BRONSON.RI/ES... ... | Surface Elevation .

................................................................................... Job No. .......70051.
Location ... BRONSON,MI ... | Sheet _ . e

41551 ELEVEN MILE RCAD,PO BOX 8012, - NOVI, MI. 483756 . TEL. (313) 344-0205

SAMPLE . VISUAL CLASSIFICATION SOIL PROPERTIES \
T
No. é(?:)noisz N | Depth and Remarks HNu | HCN | LEL
A Loose, Brown, Road Gravel and Sand, , 07 ¢
SS-01g 244 M ;llof__ .~ \some Clay FILL. [
ss-ozIz4 M | 435 =] Medium Dense, Gray, C - F SAND 0 |0
320 o L7.! and C - F GRAVEL, some Clay
[ . —7'_. (SP—GP) 1 |
SS-03 @ 20 \M/W ,ZE L.l Loose, Dark Gray, C - F SAND and 0|0

“ C - F GRAVEL, some Clay (SP-GP). 7 : . :

1

2
SS-04 @ 24! W | 01

9

ol iLoose, Dark Gray/Green, C - F SAND | 0
o iand C - F GRAVEL, some Clay :
- (SP-GP).
S Tt T TS R U OO P OO
- %71 Very Loose, Gray/Green, C - F ;
ss-05Q 20| W | 36  [<|iSAND, some C - F Gravel (SP). 3" 0
2 J"\; 15 'E:Black Oily Seam at 8.5".
- *: Medium Dense, Light Gray, C - F
- =] Gravelly, C - F SAND (SP-GP).
SS-06 @ 20| W | 58C <2l Medium Dense, Gray, C - F Gravelly,
1 10F 4472 C - F SAND (SP-GP).

SS-07H 20| W |7 14 Dense, Gray, M -~ F SAND (SP).
] 19
—
SS-03 Qg 121 W |7 16 Dense, Gray, M - F SAND (SP).
g 21
-
-
['— 1

Medium Dense, Gray, M - F SA\ID |
some Gravel (SP). i

SS-05@g 20| W | 57
4 12

rf' f‘!

SS-10@ 24| W |4 15:_ Dense, Gray, M - F SAND (S§P).

| f_
WATER LEVEL OBSERVATIONS GENERAL NOTES

While Drilling ;_ﬁ._Q_ Upon Completion of Drilling _____ |Start 11/20/91End 11/20/91

Time After Drilling DrillerMATHESChief _ CSY . RigCME

Depth to Water Yilogger . CSY . Editor_CSY..  =75...
| Depth to Cavein Drill Method 4.25" HSA .....oocovoooro .
\Tj&stranﬁcanon lines represent the approximate bouncary between soil [ .

types and the transition may be gradual.




WARZYN

N 4 4

41551

LOG OF TEST BORING

Project ... .NORTH BRONSON.RI/FS ..

Location ... BRONSON, MI .

ELEVEN MILE ROAD, PO BCX 8012, NOVI, MI. 48376 - TEL.

(313)

Boring No. ...
Surface Elevation

344-0205

SAMPLE

No.

myoy—<—

Rec
(in.)

Moist

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES "\

LV} HCN | LEL

f]llf

SS-11

24

l]l

Dense (Hard), Gray, C - F SAND and
SII.T. some Clay and Gravel (SM-MT)

50—

55—

60—

65—

70—

80—

llrl]lll[l[YIT]1]|ll]!'l]l[erllll]l]]llT7Il]1]lll]1llIIIIII]]]]llll]l]l'l]l]l]!

End of Boring at 45.0




LOG OF TEST BORING .
Boring No. . .
WARZYN Project . NORTH BRONSON RI/FS.__ | Surface Elevation .
................................................................................................................ . | JOb No. 70031
Location . ... Sheet . 1..of 2.
41551 ELEVEN MILE RCAD,PQ BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205
TSAMP’-E " VISUAL CLASSIFICATION SOIL PROPERTIES "\ _
No ;’ Tn JHoist| N | Depth and Remarks HNu | HCN | LEL
El
y ol Loose, Dark Brown, M - F, Sandy,
SS-01 g 241 M g ir_ Gravelly, Clayey FILL. Red Brick at 000 ] 0 -
I} R B0 ;
ss-ozr.u M | 345 <] Medium Dense, Reddish/Yellowish 00] 0 |0
| R.10f 5_,:*;- Brown and Gray, C - F SAND and -
ss-03 f 20 (M/W] 5 8; z_::Fme GRAVEL (SP-GP). E
748,’—_4 ............ ‘ 0_0 0 0
) “‘;:":,:Medmm Dense, Gray, C - M SAND
ss-04 24| W | s Isl (SP). | 00|00 -
LIS 10| N 2y O {
- <] Medium Dense, Gray, C - F Gravelly,
- *, C - F SAND (SP-GP). —
ss-0sf 20| W |412F  [%Z] Medium Dense to Dense, Gray, C - F 00| 0|0
718F 15{%:| Gravelly, C - F SAND (SP-GP).
o :- -
ss-06 20| w [7155  |7<| Dense, Brown/Gray, C - F Gravelly, -
S 16 501=| C - F SAND (SP-GP).
ssco7f 20| W | 12 [Z*] Loose, Brown/Gray, C - F Gravelly,
557 . }i%| C - F SAND (SP-GP).
S s
SS-08 f§ 18| W |6 15 |<7| Dense, Gray, C - F Gravelly, C - F L
21 320 55 1+ SAND (SP-GP).
SS-09Q 20| W | 24 ’: Medium Dense, C - F Gravelly, C - F
215 3575 SAND (SP-GP).
SS-10@ 0| W | 23 o Noor Little Sample Recovery.
| 6 100 ;44| Loose, Gray, M - F SAND (SP). B
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥ 7.0 _ Upon Completion of Drilling ______ {Start 11/20/91End 11/21/91 -
Time After Drilling DrillerMATHESChief _ CSY. RigCME_ . ]
Depth to Water X Logger. CSY. . Editor. CSY . =75
\ Depth to Cave in Drill Method 4,25" HSA____.._. .. ...
The stratification lines represent the approximate boundary between soil /
\tyoes and the transition may be gradwal. | S




WARZYN

- |

41551

LOG OF TEST BORING

Location ... BRONSON, MI .

Project .. ...NORTH BRONSON RI/FS .

g T T U R

ELEVEN MILE RCAD, PO BOX 8012, NOVI, MI. 48376 - TEL.

(313)

Boring No. .. SB7.
Surface Elevation _ 210.9

Job No. _.....70051
Sheet 2 . of 2

344-0205

SAMPLE

No.

;'Rec
Bin)

Moist

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

Hru HCN | LEL

SS-11

0

W

SS-12

[

W

SS-13

20

/M

4 6
710

IIFIII‘[T I{IT'ql

45—

Sample Washed Out of the Split Spoon as
the Drillers Were Unscrewing it from the
"AW" Rods. M - F SAND (SP).

Medium Dense, Gray, Yery Fine, Silty
AND. some Clay (SM-M1)

R R R R R R R R R R R R R R R R R R R AR R R AR AR RE AR RA R R R

60—

70—

75—

80—

End of Boring at 50.0'




LOG OF TEST BORING Borine N
oring No. . . —
WARZYN Project ____ NORTH.BRONSON RI/FS. . . | Surface Elevation .
............................................................... Job No. _.....70051 . . .
Location ... BRONSON, MI . . .. ... | Sheet . 1. .0of -
41551 ELEVEN MILE RCAD,PO BOX 8012, - NOVI, Mi. 48376 - TEL. (313) 344-0205
_SAMPLE " VISUAL CLASSIFICATION SOIL PROPERTIES \\ _
No. é(’::)Hoist N | Depth and Remarks HMu | HoN | LEL
o Black, Sandy, Silty TOPSOIL. '
SS-O1 @24} M | 21 Very Loose, Yellow Brown and Brown, 00 O 0
12t ¢ .-t C - F SAND, trace Fine Gravel and -
7 [ Silt (SP). :
ol
ss-02 ] 20 [M/w| 34~ <3| Loose, Brown to Gray, C - F Gravelly, 000 o -
S50 o 23| C - F SAND (SP-GP).
= \ -
S
SS-03@ 24 W |12 %< Loose, Gray, C - F Gravelly, C - F 00010
4 6 45 tTe| SAND (SP-GP). -
ss-04 24| W | 66 |5 Medium Dense, Gray, C - F Gravelly, 000 |0 -
18 sol.s| C - F SAND (SP-GP). -
sscosf20] w |58  [2¥| Medium Dense, Gray, C - F Gravelly, 00]0 |0
8 8" .| C - F SAND (SP-GP).
C < -
r j"":
SS-06 f 24 (W/M| 9 5 Medium Dense, Gray, M - F, Silty -
2 130 4ol SAND, some Clay (SM-ML},
ol End of Boring at 30.0°
C
L‘_ )
— 35
.
WATER LEVEL OBSERVATIONS GENERAL NOTES E
While Drilling ¥_6.0__ Upon Completion of Drilling ______ |Start 11/26/91End 11/26/91 =
Time After Drilling DrillerMATHESChief _CSY._ RigCME .
Depth to Water , Y Logger. CSY... Editor_ CSY. .
Depth to Cave in Drill Method 4.25" HSA ...
\The stratification lines represent the approximate boundary between soil /
types and the transition may be gradwal. =~~~ 0 T




_ LOG OF TEST BORING Boring No.
WARZYN Project ... NORTH BRONSON RI/FS.. | Surface Elevation
................................................................ e | JOb NOL 7005
- Location ... BRONSON, MI . . | Sheet . 1. .of 1 )
41551 ELEVEN MILE ROAD,PO BOX 8012, - NOVI, M1. 48376 - TEL. (313) 344-0205 '
No. g'(?:c)nois: N | Depth and Remarks , HNU | HCN | LEL
E -
_ ol Black, Sandy, Silty TOPSOIL.
SS-O1 @ 24| M |5 10 :~ Medium Dense, Yellowish Brown, Brown 0010 | O
- 12 ¢ =} and Gray, C - F Gravelly, C - F
[ [27| SAND, trace Silt (SP-GP).
- 7 [:
SS-02 @ 20 (M/W} 3 6[_ +~| Medium Dense, Gray, C - F Gravelly, 00| 0 0
8 7°_ jp4<71 C - F SAND (SP-GP).
ss-03) 24| w {4 18 <3| Dense, Gray, C - F Gravelly, C - F 000 ]o0
- 9 32C  4s_i+} SAND, some M - F SAND, lttle
E =] Gravel (SP-GP).
= lss-0af 24| w |57 Medium Dense, Gray, Silty, M - F 0000
867 o9 SAND some Clay (SM=MT )
o End of Boring at 20.0'
- r
- 25+
— 30
- 2
-
_ 35—
F- a0
WATER LEVEL OBSERVATIONS GENERAL NOTES |
- While Drilling V4 8.0 Upon Completion of Drilling Start 11/26/91End 11/26/91
Time After Drilling DrillerMATHESChief __CSY. RigCME
Depth to Water Y Logger. CSY. . Editor, CSY. — :75._..
— |\ _Depth to Cave in Drill Method 4.25" HSA ... . ... ..
The stratification lines represent the approximate boundary between soil
types and the transition may be gracdual.




LOG QF TEST BORING Boring No. ... SB10 -
WARZYN Project .......NORTH BRONSON.RI/FS... ... | Surface Elevation
...................................................................................................... v | Job No. . .70051 ..
Location ... BRONSON, MI _ . ... .. | Sheet _ 1. .of 1. ... | _
41551 ELEVEN MILE ROAD,PO BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE * VISUAL CLASSIFICATION SOIL PROPERTIES ™\ _
No. é(?:c)rloist N | Depth and Remarks HRu | HCW | LEL
ol Black, Silty, Sandy TOPSOIL.
= ; A
SS-O1 @ 20| M | 24 - 00| 01}Y0
711 s fw’| Loose, Brown, C - F SAND, some —
- ] C - F Gravel (SP).
Z L _
SS-02 | 24 (M/W| 8 7 +.| Medium Dense, Brown to Gray, C - F 0010 1|0
2 U odes| Gravelly, C - F SAND (SP-GP).
=
= -
SS-03@ 24| W |45 0000
R 11 = Loose, Brown to Gray, C - F SAND, _
C little C - F Gravel (SP). [
C - 1t Loose, Brown to Gray, C - F Gravelly,
SS-C4 @ 24 W 10 22C :C - F SAND (SP-GP). 0010 ] 0 -
16 16F SRS '
r Dense to Yery Dense, Tan, C - F
C SAND, trace C - F Gravel (SP). ) _
SS-05Q 201 W | 4 6 Medium Dense, Light Gray, C - F 00| 0| O
0 12 SAND, trace to little, C - F Gravel
C (SP). _
SS-06 @ 241 W | 4 5 ;] Medium Dense, Light Gray, C - F 000 0 -
2 130 g9 lo:l SAND, some € - F Gravel (SP)
o End of Boring at 30.0’
L —
T
— 35
— —
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥ 8.0 _ Upon Completion of Drilling ______ {Start 11/18/91End 11/18/91 =
Time After Drilling DrillerMATHESChief _ CSY. RigCME .
Depth to Water v Y|Logger. CSY.. Editor CSY..  =75...
\ Depth to Cave in Drill Method 4.25" HSA .,
The stratification lines represent the approximate boundary between soil
types and the transition may be gradval. =~~~ e e




LOG OF TEST BORING Boring No. .
WARZYN Project . NORTH BRONSON.RI/FS... . .. | Surface Elevation .9

............................................................................................................................. Job No.........70031 . .
Location ... .BRONSON, MI . .. | Sheet . 1 of 1. . .

41551 ELEVEN MILE RCAD,PC BOX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205

_SAMPLE ~ VISUAL CLASSIFICATION SOIL PROPERTIES
No. g(?:c)Moist N | peptn and Remarks KNu | How | LEL
E -
ot Black, Oily, Gravelly, Silty, TOPSOIL. 00 ] 0 0
C Old Coal Storage Area.
ss-o1f 22| M | 228 |3 Loose, Reddish Brown, C - F Gravelly, 00010
328 g l<7| C - F SAND, some Silt (SP-GP).
;=
SS-02 @ 24 IM/W| 6 4;‘_ *%| Medium Dense, Brown and Gray, C - F 001010
11 9 ‘- Gravelly, C - F SAND (SP-GP).
SS-03 @ 20| W | 3 6(. Medium Dense, Brown to Gray, C - F 00 ] 0 0
7 8- SAND, trace C - F Gravel (SP).

SS-04 @ 247 W 10 ISF_ Dense, Brown to Gray, M - F SAND Q 0
6 28 (SP).
o C - F SAND and Fine GRAVEL
r_ (SP-GP) at 19.0 to 19.3".
SS-05@ 20| Wt 2 7E_ Medium Dense, Brown to Gray, M - F 0 0
2 SAND, little, C - F Gravel (SP).

SS-06 24 W | 2 6;__ Medium Dense, Brown to Gray, C - F 010
8 8 Gravelly, C - F SAND (SP-GP)
o End of Boring at 30.0"
- 35
T 40
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling Y4 8.0 Upon Completion of Drilling _______ |[Start 11/20/91End 11/20/91
Time After Drilling DrillerMATHESChief  CSY.  RigCME
, Depth to Water Y |lLogger  CSY. Editor CSY. . ,
\_Depth to Cave in Drill Method 4.25" HSA ... . ..
The stratification lines represent the approximate boundary between soil {
types and the transition may be gradual. - -




LOG OF TEST BORING Boring No. . SB12
WARZYN Project . NORTH BRONSONRI/FS. | Surface Elevation _ 909.6
............................................................................................................................. Job No. _.....70051 . ..
Location ... .BRONSON, MI . . ... | Sheet _ . 1..0f 1.
41551 ELEVEN MILE ROAD,PO §OX 8012, + NOVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE © VISUAL CLASSIFICATION SOIL PROPERTIES \
No. ;(?:c)m"s‘ N | Depth and Remarks WNu | HCN | LEL
E -
E_ v
SS-01 @ 24| M (8 13 Loose to Medium Dense, Brown, C - F 00| 0 0
4 16 5-15:‘33':" SAND, some C - F Gravel (SP). —
S _
SS-02Q 20 IM/W)] 2 8. +-7| Loose, Brown and Gray, C - F Gravelly, 0010 0 :
X <%| C - F SAND (SP-GP). '
ss-o3f 20 w |47 | 00]0 |0
9 12 -] Medium Dense, Tan, M - F SAND, -
- j trace to little Gravel (SP).
ss-04f 24| W [922E.  {£%| Dense, Gray, C - F Gravelly, C - F 0o0lolo -
22 22F o <7 SAND (SP-GP).
o +.] Two - 4" Layers of M - F SAND,
- *.| some Gravel -
ss-0sff 12| w [414£  [*2| Dense, Gray, C - F Gravelly, C - F 00]0 o0
198 55 [T2| SAND (SP-GP),
- F |
ss-06f§ 20| W [9 150 [T=! Dense, Gray, C - F Gravelly, C - F 0010 |0 -
17 22 5, sl SAND (SP-GP).
o End of Boring at 30.0°
— 35+
40 .
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥_8.0 _ Upon Completion of Drilling _______ (Start 11/19/91End 11/19/91 -
Time After Drilling DrillerMATHESChief __ CSY.. RigCME. .
Depth to Water Y|Logger . CSY.. Editor.  CSY. . =75
L Depth to Cave in B
K‘rhe stratification lines represent the approximate boundary between soil
types and the transition may be gradual.




LOG OF TEST BORING

Boring No.

The stratification lines represent the approximate boundary between soil
types and the transition may be gracual.

WARZYN Project .. NORTH BRONSON.RI/FS_____ | Surface Elevation _913.6
................................ Job No.......30051 . |
- Location . .. Sheet . 1. of . 1 . J
41551 ELEVEN MILE RCAD,PO BOX 8012, - NOVI, Ml. 48376 - TEL. (313) 344-0275
OPE E\
- _SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
No. ;(?:C)Hoist N | pepth and Remarks wiu | Hon boLee
E .
_ ol Black, Gravelly, Sandy, TOPSOIL, little 00 ] 0 0
- BT U L34 To N0 T RN
ss-01f 20] M [ 23F [} Very Loose, Brown, C - F SAND, 00]0]o0
- 2 48 g t| some C - F Gravel (SP).
T [ss-02) 20 |M/w[5 12F.  }%:| Medium Dense, Brown, C - F SAND, 00]0]o0
13 9% some C - F Gravel (SP).
ss-03f 20] w [ 38 }] Medium Dense, Brown, C - F SAND, 00]0}o
— 5 18 ~v] some C - F Gravel (SP).
o - 2" Gravel Seam.
= [ss-o4f 20| w [6 15 |%| Dense, Brown, C - F SAND, some 00|00
817 5, 17 C - F Gravel (SP).
ss-05ff 20] w [6 185 |T| Dense, Gray, C - F Gravelly, C - F 00010
_ 22 260 55 i:*| SAND (SP-GP),
— [ss-o6[ 20| w [s 21k [%| Dense, Gray, C - F Gravelly, C - F 00]0 |0
26 17F 5, be™l SAND (SP-GP)
C End of Boring at 30.0°
35—
-
WATER LEVEL OBSERVATIONS GENERAL NOTES i
- While Drilling ¥ 10.0  Upon Completion of Drilling Start 11/19/91End 11/19/91
Time After Drilling DrillerMATHESChief __CSY_ RigCME .
Depth to Water X |Logger . CSY.. Editor CSY..  =75...
— Depth to Cave in Drill Method 425'HSAJ




LOG OF TEST BORING

Boring No. .S 814 _
WARZYN Project _____ NORTH BRONSON RI/FS.. . . | Surface Elevation .
................................... — Job No. 70031
Location ... BRONSON, MI ... |Sheet . 1..of |
\ — 41551 ELE‘JEN HiLE RCAD,PO BOX 8012, - NOVI, MI. LBS?L- TEL. (313) 344-0205
— — :
No. [l for [Hoist| W | oepth and Remarks - Whu | How | Led
£ : 3
- Dark Brown, Gravelly, Sandy, Silty
ol TOPSOIL. -
ss-01 20| M | 44— [ Loose, Reddish Brown, C - F SAND, 0.0]0]0
4 3 o] some C - F Gravel (SP). —
ss-02)f 24 |M/Wo 13z |+7| Medium Dense, Gray, C - F Gravelly, 00] 0o -
6 10° oI+ C - F SAND (SP-GP).
s
e o -
ss-03f 22| w |9 1 | Medium Dense, Brown, C - F SAND, 00|00
11 9t == little C - F Gravel (SP).. _
S T,
ss-04f 20| W |512  |[+7{ Medium Dense, Brown and Gray, C- F |- 001010 -
3108 5o l#3| Gravelly, C - F SAND (SP GP).
4 E_ e — . -
SS-05 @ 201 W (3 10C Medium Dense to Dense, Brown and Joolo]o
20 17+ Gray, C - F SAND, little Fine Gravel '
- (SP). -
-
SS-06 1 20| W |5 18 “| Dense, Brown to Gray, C - F SAND, 00| 0|0 -
27 130 44 4 some C - F Gravel (SP) i
- End of Boring at 30.0°
-
- 40 -
WATER LEVEL OBSERVATIONS GENERAL NOTES
' While Drilling ¥ 9.0  Upon Completion of Drilling - |Start 11/19/91End 11/19/9) -
Time After Drilling DrillerMATHESChief _CSY. . RigCME. .
Depth to Water ¥Y|iogger. CSY. . Editor__CSY =15

Depth to Cave in

\ The stratification lines represent the approximate boundary be'ueen soil
nd the transition may be gradual.

types a

Drill Method 4.25" HSA




LOG OF TEST BORING

WARZYN Project .. NORTH.BRONSON.RI/ES....

Boring No.

v Location ...............BRONSON, ML

41551 ELEVEN MILE RCAD,PO BCX 8012, - NOVI, Ml. 48376 - TeL.

(313) 344-0205

e 0B15

Surface Elevation _913.6
Job No. ... 700351

SAMPLE . VISUAL CLASSIFICATION SOIL PROPERTIES "\
T
No. }(?:c)noist N | Depth and Remarks o | wewn | Les
E -
C Dark Brown to Black, Silty, Sandy, 001} 0 0
o Gravelly TOPSOIL.
ss-o1 ) 20| M | 45 Loose, Brown and Reddish Brown, C - F 001 0 0
320 | SAND, little C - F Gravel, Silt and
ult Clay (SP).
- A S ——
AN O e
SS-02 f 24 [M/WI8 121 = Medium Dense, Brown, C - F Gravelly, 00lo 1o
2 115 174l C - F SAND, trace Silt and Clay
E T3] (sP-GP).
- T
ss-03 20| W | 77 [Z*] Medium Dense, Brown, C - F Gravelly, 00]0 |0
2 128 45 2% C - F SAND (SP-GP).
ss-0¢J 20[ W [s10F <7 Medium Dense, Brown and Gray, C - F 00 |0 |o0
6 147 o4 f+| Gravelly, C -~ F SAND (SP-GP).
- e .
ss-0sf 20| W {1 16—  [2| Dense, Brown to Gray, C - F Gravelly, 000 o
Q260 s ITZ| C - F SAND (SP-GP).
t. :;;; ’
ss-06 [ 22| w 7 18&  [T:] Dense, Gray, C - F Gravelly, C - F 0000
7138 5, t7<] SAND (SP-GP). :
ol End of Boring at 30.0°
35—
-

WATER LEVEL OBSERVATIONS

GENERAL NOTES

7

While Drilling YA 8.0 Upon Completion of Drilling Start

The stratification lines represent the approximate boundary between soil

11/19/91End 11/19/91

Time After Drilling DrillerMATHESChief _CSY. . RigCME. .
Depth to Water Y (lLogger.  CSY. . Editor_CSY. . =15 ..
\ Depth to Cave in Drill Method 4.25" HSA ...

types and the transition may be gradual.







LOG OF TEST BORING Boring No. __ MW1S
WARZYN Project ... . NORTH BRONSON RI/FS_ . ... | Surface Elevation 9133
! JobNo. __.._..70051 . ... |
Location e BRONSON, MI Sheet __..1_..of .1 .. .. |
41551 ELEVEN MILE ROAD,PO BOX 8012, - NCVI, Mi. 483786 - TEL. (313) 344-020% : J
:H Rec
Btinay

No. Moist| N | Depth and Remarks HNu | HCN | LEL

Black, Sandy TOPSOIL. 000

ASRNRNRE

SS-01@ 14| M 511

o1 Loose, Brown, M - F SAND, trace Silt, 0410 !

trace C - F Gravel (SP).

10— .".‘::'-'4

-2 12| w : |
ss-02ff 12 517 & 0.0 | 0

RERERLS SRR RN

Loose, Brown, C - F SAND, little

SS-O5@ 7| W |46 C - F Gravel, trace Silt (SP).

2 14

PRI T

End of Boring at 16.5

20—

30—

35—

R R R R R AR R R R A R R R AR R RR AR R BN RS

40— ?
WATER LEVEL OBSERVATIONS .GENERAL NOTES |

While Drilling Y 145 Upon Completion of Drilling Start  8/2/89 End _8/2/89.

Time After Drilling _8/9/89 Driller __ DE__ Chief _GFP__RigD:50
Depth to Water 10.16 X {Logger. CSY. . Editor CSY .
\ Depth to Cave in Drill Method 4.25" HSA

The stratification lines represent the approximate bouncary be:wesn soil
types and the transition may be gradual.




ELEV.

. —G— MONITORING WELL CONSTRUCTION INFORMATION
LEV. 915.44
—&- JOB NO. 70051.45
STICK-UP 2.3 ft. ,
BORING/W ) W-
ELEV. 913.3 ING/WELL NO M '015
et DATE Auqust 2, 1989
CHIEF/UNIT Dave/D-50
1. PROTECTIVE CASING YES  NO
1 [+ LOCKING YES MO
|z 2. CONCRETE SEAL YES  NO
o —_ 4
- |- 3. TYPE OF SURFACE SEAL (IF INSTALLED)
:;- t':. Granular Bentonite
=1 |= @ 4. SOLID PIPE TYPE Sch. 40 PVC -
= = SOLID PIPE LENGTH 10.1 £t
= (= JOINT TYPE SLIP/GLUED THREADED
—| |- 5. TYPE OF BACKFILL Granular Bentonite
DEPTH 4.3 0 HOW INSTALLED - TREMIE
>_- — FROM SURFACE
ELEV. 909.0 : . 2
: 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH'_ 6.0 > Hole Plug Bentonite
ELEY. 907.3 <t
s 7. SCREEN TYPE _Sch. 40 PVC
Ry SCREEN LENGTH ___ 5.4
N Y -
[N an AN
R - . N 4.5 ft.
JAmm ©) SLOT-SIZ€ 0.010 _ LENGTH
153w .
i) SCREEN DIAMETER 2 in.
A0y . T
}_;::'?—' 8. TYPE OF BACKFILL ARCUND SCREEN-
OEPTH 13.2 2'1’5"1' Coarse Flint Sand
ELEV. 900.1 %% L S. TYPE OF BACKFILL _Caved Sands
DEPTH __ 16.5 @ | 10. ODRILLING METHOD 4 1/4 in. HSA 0-16.5 ft
ELEV. 896.8 | ~ 11. ADDITIVES USED (IF ANY)
None
WARZYN

WATER LEVEL 10.16 DATE 08/09/89

o e | - o *ALL DEPTHS MEASURED FROM GROUND- SURFACE .




WARZYN

-| Y

Project .

LOG OF TEST BORING:

o NORTH BRONSON RIVES ...

Location BRONSQON,. MI

41951 ELEVEN MILE ROAD,PO BOX 8012, - NCVI, MI. 48376 - TEL. (313) 344-0205

Boring No. _._MW2S .
Surface Elevation __911.8
Job No. 70031 ‘
Sheet 1. of 1. ...

- SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES "\
No. é’(?:‘:)ﬂoist N | Depth and Remarks HNu | HON | Let

Il]l]1]'1

SS-O1 g 181 M 1215

IRISRRRRIE RN

SS-02@ 16| W | 68

PPTTTTT

SS-03 % 18| W 1116
2] 3

Loose, Dark Brown, Sandy TOPSOIL.

Dense, Gray, C - F SAND, some C - F
Gravel (SP).

Loose, Gray, C - F SAND, Some C - F
Gravel (SP).

Dense, Gray, C - F SAND, some C - F
Gravel, some Silt at 16.4" (SP). -
QOrange - Brown staining 2t 16.3 to 16.5". /’

End of Boring at 16.5°

00 ] 0
0110
0010

— 20
I
- — 25
— 30—
- -
- - 35+
L 40
- WATER LEVEL OBSERVATIONS GENERAL NOTES l
While Drilling ¥ 10.0  Upon Completion of Drilling Start _8/6/89. End _.8/6/89.
Time After Drilling _8/9/89 Driller __DE___ Chief _GFP_ RigD-30 _
- Depth to Water 8.98 Yilogger .CSY  Editor  CSY...
L Depth to Cave in Drill Method 4.25" HSA
Kl_g;estratification lines represent the approximate boundary between soil J
types and the transition may be gracual.




ELEV.

—5—

ELEV. 914.15
\ry

. C:) JOB NO. 70051.45
STICK-Up 2.5 ft./ '

ELEV. .911.8 . BORING/WELL NO. MW-02S

MONITORING WELL CONSTRUCTION INFORMATION -

DATE Ayqust 6, 1989
CHIEF/UNIT Dave E11is/D-5

1. PROTECTIVE CASING YES MO
T LOCKING YES  NO
= 2. CONCRETE SEAL YES KO
- ® 3. TYPE OF SURFACE SEAL (IF INSTALLED)

L]
]

Granular Bentonite

<§> 4. SOLID PIPE TYPE Sch. 40 PVC -

SOLID PIPE LENGTH 8.8 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Granular Bentonite

(T e b T e 13y

DEPTH 3.6 HOW INSTALLED - TREMIE
FROM SURFACE
ELEV. 908.2 ' - —
- 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH. 5.2 Bentonite Pellets
ELEV. 906.6 !
|12 .. 7. SCREEN TYPE _Sch. 40 PVC
5{.\;' SCREEN LENGTH 5.4
Ht—) SLOT-SIZE _0.010 LENGTH _4.5  ft.
o | SCREEN DIAMETER 2 in.
:v-?—‘ 8. TYPE OF BACKFILL AROUND SCREEN
oo -/'...'\L
DEPTH 11.7 Z}:ﬁ: Coarse Sand
ELEV. 900.1 AT ) + 9. TYPE OF BACKFILL Natural Collapse/Coarse
) . Sand
DEPTH __16.5 —(9) 10. DRILLING METHOD _4.25 HSA
N
ELEV. 895.3 - 11. ADOITIVES USED (IF ANY)
None
WARZYN

w WATER LEVEL 8.98  DATE _ 08/09/89

s roe | - . *ALL DEPTHS MEASURED FROM GROUND. SURFACE .




LOG OF TEST BORING Boring No. ... MW3S
WARZYN Project . NORTH.BRONSON.RIZES. | Surface Elevation . 912.5.
Job No. ___...70051. ...
Location . . BRONSON, MI Sheet 1 __of 1 . .
41551 ELEVEN MILE RCAD,PO BCX 8012, - NCVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE " VISUAL CLASSIFICATION SOIL PROPERTIES "\
No. é(::c)Hoist N | pepth and Remarks WNu | Hew | Lz
- Loose, Light Brown, C - F Sandy 00 | 0
"E  TOPSOIL. i )
F_ ..Dense, Dark Brown, Silty,.Sandy. FILL ...
_ g Dense, Light Brown - Gray, C - F
Ol g s M e SAND, some C - F Gravel (SP). 0.0 | 0
=
X
il
55-029 12| W 0195 Loose, Gray C - F SAND, some C - F 00| O
I Gravel (SP).
= E Loose, Gray, C - F SAND, trace i
_ . 15__.-. 0o0se, ray, - Al , trace Silt
SS-03 g 3} W 751?;_ -7l and C - F Gravel (SP). 00| 0
iy . .
ol End of Boring at 16.5°
— 20
-
C
— 25
— 30-]
— 35—
—
— 40
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling V4 6.5 Upon Completion of Drilling ____ |Start _8/6/89 End 8/6/89.
Time After Drilling _8/9/89 Driller __DE__ Chief _GFP.. RigD-50 ..
Depth to Water 9.94 Y |Logger. CSY. . Editor. CSY. .
\ Depth to Cave in Drill Method 4.25" HSA
\ The stratification lines represent the approximate bouncary be:ween so1l. /
types and the transition may be gradual.




ELEV.

S MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 915.0559
JOB NO. 70051.45
STICK-UP 2.4 ft. A
MW-03S
ELEV. ". 912.5 BORING/WELL NO.
DATE August 6, 1989

CHIEF/UNIT  Dave E11is/D-5

1. PROTECTIVE CASING - YES NO
LOCKING YES NO
2. CONCRETE SEAL YES NO

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Granular Bentonite

At

&. SOLID PIPE TYPE Sch. 40 PVC

SOLID PIPE LENGTH 10.5 ft.

JOINT TYPE SLIP/GLUED THREADED

n

. TYPE OF BACKFILL Granular Bentonite

IR LN RN

DEPTH 4.7 ft HOW INSTALLED - TREMIE
. . FROM SURFACE
ELEV. 907.8 . » _

: 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH 6.1t Bentonite Pellets
ELEV. gos‘u ~e

e
- -
«T A .

TI1I111]

-,P
e
TTLIILLIT]
s
<J@-- é o
o

A . 7. SCREEN TYPE _ Sch. 40 PVC

~
st

- SCREEN LENGTH __ 5.4

. »

,
').\ P

SLOT-SIZE .0.010  LENGTH 4.5 ft.
SCREEN DIAMETER 2 in.

TYPE OF BACKFILL AROUND SCREEN
DEPTH 131 ft .2 Coarse Sand '

ELEV. 899.4 =

\0

TYPE OF BACKFILL Natural Collapse

DEPTH 16.5 ft 1C. DORILLING METHOD  4.25 HSA

ELEV. 896.0 : T 11. ADOITIVES USED (IF ANY)

None

WARZYN

w_ ATER LEVEL _9.94 DATE _ 08/09/89

omagmmea mc | . ' *ALL DEPTHS MEASURED FROM GROUND. SURFACE.




LOG OF TEST BORING Boring No. ___MW4S
WARZYN Project . NORTH BRONSON_RI/FS Surface Elevation . 911.4
Job No. 70051 ...
Location .............BRONSON, Ml Sheet ....1._..of 1. ..
41551 ELEVEN MILE ROAD,PO BCX 8012, - NCVI, MI. 48376 « TEL. (313) 344-0205
_SAMPLE . VISUAL CLASSIFICATION SOIL PROPERTIES "\
No. ;(’::C)Mois: N | Depth and Remarks HNu | HOW | LeL
E -
- Loose, Dark Brown, Sandy TOPSOIL. 00 | o
e e Loose, Dark Brown, C - F SAND, 0.0 | 0
- some C - F Grave! (SP).
- =2 100
SS-029 18| W 7610: .1 Loose, Brown - Gray, C - F SAND, 00| O
o some C - F Gravel (SP).
. 3" Thick Orange - Brown stain at 10.2'.
ol
- C_ Loose, Brown - Gray, C - F SAND,
SS-03 4 181 W 3313)_— some C - F Gravel (SP).
:r_ End of Boring 2t 154.5°
— 20
r—
-
- 25—
r
= 30
__E 35
40
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling ¥ 19.2 Upon Completion of Drilling Start _8/5/89.  End 8/5/89.
Time After Drilling _8/9/89 Driller __DE__ Chief __GFP._ RigD-30_ .
Depth to Water 8.67 X |Logger CSY. . Editor. CSY .
Depth to Cave in Drill Method 4.25" HSA o
The stratification lines represent the approxlmate bcuncary beiween soil
types and the transition may be gracua




ELEV.

&

MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 913.74 o
O\

JOB NO. 70051.45
STICK-UP 2.4  ft. 4 _
- BORING/W NO. -
ELEV. - 911.4 ORING/WELL NO MW-04S
DATE August 5, 1989

CHIEF/UNIT Dave E11is/D-50

1. PROTECTIVE CASING YES  NO -
LOCKING -~ iE_S NO
2. CONCRETE SEAL YES  NO -

; g
{C:) 3. TYPE OF SURFACE SEAL (IF INSTALLED)
Granular Bentonite

AT

<§> 4. SOLID PIPE TYPE Sch. 40 PVC

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Granular Bentonite

= ‘ SOLID PIPE LENGTH 6.0 ft.

TIK ||I|||[I|| l|l“|l|1

OEPTH 3.1 ft HOW INSTALLED - TREMIE
_ FROM SURFACE
ELEV.  908.3 > : . DeRTAE _
: 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH_ 4.3t N Bentonite Pellets
ELEV.  907.1 i _

A . 7. SCREEN TYPE _ Sch. 40 PVC

) SCREEN LENGTH _ 5.4

[TTITI

R
[TTTITILL]
; < /|
S obd
[ee]

SLOT-SIZE _0.010  LENGTH _4.5 ft.

SCREEN DIAMETER 2 in. -

TYPE OF BACKFILL AROUND SCREEN

Coarse Sand -

DEPTH 11.8 ft :
ELEV. 899.6 >

(Va)
s

TYPE OF BACKFILL Natural Collapse/Coarse

Sand _
DEPTH 16.5 ft 10. DRILLING METHOD 4.25 HSA
AN
ELEV. 894.9 : - 11. ADDITIVES USED (IF ANY)
None B
WARZYN

w WATER LEVEL  8.67 DATE 08/09/8% -

carea v | - _ : *ALL DEPTHS MEASURED FROM GROUND-SURFACE.




LOG OF TEST BORING Boring No. .. _MW5D .
WARZYN Project ... NORTHBRONSON.RI/ES.. . _ | Surface Elevation ...910.8...
Job No. . _...70051 . . .
Location .. ... BRONSON, MI Sheet 1...0f .. 2
41551 ELEVEN MILE ROAD,PO BCX 8012, - NCVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
¥o. E(?:C)Hoist ¥ | Depth and Remarks HNu | HCN | LEL
- Loose, Dark Brown, Sandy TOPSOIL. 00 | o -
- N =
S3-01 g 16 M/W 75;«% Loose, Brown, C - F SAND, some 0.0 | 0
L C - F Gravel (SP).
- C ot
55-02 a1V 0618 2] Loose, Brown, C - F SAND, trace 004 0
r_ C - F Gravel (SP).
SS-03Q 14| W {0 197 574 pense, Brown - Gray, C - F SAND, 00 | 0
_ . some C - F Gravel (SP).
C ~»] Orange - Brown staining at 15.0’
-
-04 7 ' 20'_:':'
$S-0 18 W 31 égE S Dense, Brown - Gray, C - F SAND,
] some C - F Gravel (SP).
E 25
~05 pyalE v i I
55-05 41w J? .2)."]:_ 7| Dense, Gray, M - F SAND. some Silt,
- trace C - F Gravzl (SP).
-
C
| i TR
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥ 6.0 Upon Completion of Drilling Start .8/5/89 End 8/5/89.
Time After Drilling _8/9/89 Driller __DE___ Chief __GFP._ RigD-50
Depth to Water 8.03 YX|Logger. CSY. . Editor CSY.. ...
\ _Depth to Cave in Drill Method 4.25" HSA
K‘!he stratification lines represent the approximate boundary betwe2n soil
types and the transiticn may be gradual.




LOG OF TEST BORING Boring No. ... MW5D
WARZYN Project NORTH.BRONSON.RI/ES.____ | Surface Elevation ..910.8. |
. Job No. 70051
Location .............BRONSON, MI Sheet ___ 2 . of 2 . -
41551 ELEVEN MILE ROAD, PO 80X €012, WGVI, MI. 48376 - TEL. (313) 344-0205 J
T SAMPLE " VISUAL CLASSIFICATION SOIL PROPERTIES _
No. E(’::C)noist N | Depth and Remarks Hou | HON | LEL |
ElCin. .
SS-06 g 18| W g g"_ Loose, Gray, C - F SAND. 1" Gravel -
il seams at 40.0 and 40.5" (SP). |
ss-07 ) 10| W {2 14— o7 Loose, Gray, C - F SAND, some C - F
- 1 _Gravel (SP) —_
ol End of Boring at 51.0° l
— 55 T
— 60—
o I
- f
-
65— r
— 70
— T
75— : =
o !
- |
— 80—
-
85— L.-




ELEV.

*46},,
ELEV. 913.04 .

N _ *¥2> (:) JO0B NO. 70051.45

MONTTORING WELL CONSTRUCTIOM INFORMATION

STICX-up 2.3 ft.
ELEV. . 97p.8 -

BORING/WELL NO. MW-05D

DATE Auqust 5, 1989

CHIEF/UNIT Dave E11is/D-50

1. PROTECTIVE CASING YES  NO

LOCKING ' YES  NO
2. CONCRETE SEAL YES KO

TYPE OF SURFACE SEAL (IF INSTALLED)

Granular Bentonite

DS (RN
G ©
(98]

@ 4. SOLID PIPE TYPE Sch. 40 PVC -
‘ SOLID PIPE LENGTH 43.0 ft.

JOINT TYPE SLIP/GLUED THREADED

TYPE QF BACKFILL Bentonite Slurry
and Granular Bentonite
HOW INSTALLED - TREMIE
FRON_SURFACE

tn
.

T L THI

DEPTH 29.5 ft
ELEV. 881.3

6. TYPE OF LOWER SEAL (IF INSTALLED)

DEPTH . 37.2 ft Hole Plug Bentonite/Natural Collapse

NN\
°IIIIIIIILLLLhI'I|I‘I' AN I

ELEV. 873.6 ~
S . 7. SCREEN TYPE _Sch. 40 PVC
"E‘, SCREEN LENGTH 5.4 ft
‘\:‘ ) SLOT-SIZE _0.010 LENGTH _ 4.5 ft.
"wE‘\ SCREEN DIAMETER 2 in.
\ EL:J §. TYPE OF BACKFILL ARQUND SCREEN
DEPTH  46.1 ft -‘EL Coarse Silica Sand
ELEV. 864.7 5 ¢. TYPE OF BACKFILL Natural Collapse
DEPTH  51.0 ft —) 10. DRILLING METHOD ~ 4.25 HSA
ELEV. 859.8 3 - il. ADDITIVES USED (IF ANY)

None

WARZYN

w RATER LEVEL _8.03 DATE  08/09/89

~ |- _ : *ALL DEPTHS MEASURED FROM GROUND- SURFACE.




—r

\
LOG OF TEST BORING Boring No. ___ MW5S
WARZYN Project ... NORTH.BRONSON.RIFS.._ | Surface Elevarion .. 9105 |

Job No. 70031
_ Location . ... BRONSON, MI. . ... |Sheet __ 1. . of Ij

41551 ELEVEN MILE RCAD,PO BOX 8012, - NCVI, MI. 48375 - TEL. (313) 344-0205

( _SAMPLE . VISUAL CLASSIFICATION SOIL PROPERTIES
No. é(?::)Hoist N | Depth and Remarks WNu | HeN | LeL |
Loose, Dark Brown, Sandy TOPSOIL. -

A -

Loose, Brown, C - F SAND, some
C - F Gravel (SP).

Loose, Brown, C - F SAND, trace —_
C - F Gravel (SP)

End of Boring at 12.0°
See Log of Soil Boring for MWS5D

15-1

Illlll]lrl]lﬁ}l]l]lIIIl]Illll]!]lll‘[(]llﬂillllllI’I]IIT]III]I]IIlIl|“lW[[[lIllllT

20+
25— ~
30—
35— __
40—
WATER LEVEL OBSERVATIONS GENERAL NOTES -~ -
While Drilling ¥ 0 Upon Completion of Drilling Start . 8/5/89.End 8/5/89.
Time After Drilling _8/9/89 Driller __DE_. Chief __GFP__ RigD-30__
Depth to Water 7.97 Y (Logger. . CSY.. Editor_ CSY.. . -
\ Depth to Cave in Drill Method 4.25" HSA .o
The stratification lLines represent the approximate bcundary betseen soil /
types and the transition may be gracual. /




ELEV.

S MONITORING WELL CONSTRUCTION INFORMATION
ELEV, 912.974‘\

| 4 _ J0B NO. 70051.45
STICK-ue 2.3 ft./. (:) .

ELEV. ~.910.8 ~ BORING/WELL NO. MW-055

DATE Auqust 5, 1989

CHIEF/UNIT Dave E11is/D-50

ELEV. 898.8 x

9. TYPE OF BACKFILL Natural Collapse

1. PROTECTIVE CASING YES  NO
4 [t LOCKING YES MO
Iz 2. CONCRETE SEAL YES MO
4 [ ¢ 3. TYPE OF SURFACE SEAL (IF INSTALLED)
= Eé Granular Bentonite
= “f ® 4. SOLID PIPE TYPE Sch. 40 PVC -
JE SOLID PIPE LENGTH 8.9 ft.
=lE JOINT TYPE SLIP/GLUED THREADED
:':-_- :__:' 5. TYPE OF BACKFILL Granular Bentonite
DEPTH 3.6 7t S|l HOW INSTALLED - TREMIE
ey 9072 D o =  FROM SURFACE
~ 6. .TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH_ - 29.3 Ft Bentonite Pellets
ELEV. 9%0:0 >_~1, 7. SCREEN TYPE _Sch. 40 PVC
'E; SCREEN LENGTH _ 5.4
t\‘ @ SLOT-SIZE _0.010 LENGTH _ 4.5 ft,
"wE‘\ SCREEN DIAMETER 2 in.
i}’ 5% 8. TYPE OF BACKFILL AROUND SCREEN
DEPTH izlo o ;3;;?’ Coarse Sand/Natural Collapse

DEPTH 12.0 ft 10. DRILLING METHQD 4.25 HSA

ELEV. 898.8 : - 11. ADOITIVES USED (IF ANY)

None

WARZYN )

w WATER LEVEL _7.97 DATE _ 08/09/89

e e | - o *ALL DEPTHS MEASURED FROM GROUND SURFACE.




LOG OF TEST BORING

Boring No. .MWSe6S

WARZYN Project .........NORTH BRONSON RI/ES......... | Surface Elevation ..907.9.. |
Job No. 70031.
Location ... BRONSON, MI o Sheet . 1._of 1
41551 ELEVEN MILE RCAD,PO BOX 8012, - NCVI, MI. 48376 - TEL. (313) 344-0205 /-
_SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES 3
No. é<§:°)noist N | Depth and Remarks WHu | KON | Lt |
ol Loose, Dark Brown, Sandy TOPSOIL. 00 | o
- L 5 —
55-01 18] M g igf‘ Dense, Gray, C - F SAND, lictle C - F 00 ] 0
E;: Gravel, trace Silt (SP).
'
_ nEP 3 S
5302 16) W18 14 2] Medium Dense, Gray, C - F SAND, 0.0 | 0
C *’ some C - F Gravel (SP-GP). ’
sT-03lil 131 M :__— Driller noted changz in Lithology at
C 12.5°. —
C Pushed Shelby tukte from 13.2 to 15.2°
C with 12.5" recovery.
ol Firm, Gray, M - F Sandy SILT, trace _
ol C - F Gravel, some Clay (Till) (ML).
20
a End of Boring at 15.2°
-
— 25J -
— 30
E—- 35— _
- 40—
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling Y 7.0 Upon Completion ¢f Drilling _________ [Start 8/8/89. End 8/8/89.
Time After Drilling _8/9/89 Driller __ DE__. Chief _GEP.__RigD-30__
Depth to Water 6.65 Y|Logger _CSY... Editor _CSY... ...
Drill Method 4.25" HSA

\ Depth to Cave in

The stratification lines represent the approximate bcundary betwesn soil
types and the transiticn may be gracual.




ELEV.

&— ' MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 910.31
—& JOB NO. 70051.45
STICK-UP 2.6  ft. .
- BORING/WELL NO. MW-065
ELEV. " 907.9 - /
DATE Augqust 8, 1589
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING YES  NO
malies LOCKING YES  NO
L—f‘ _ —
=l = 2. CONCRETE SEAL YES  NO
| = 4 -
iR O 3. TYPE OF SURFACE SEAL (IF INSTALLED)
< -_—', Hole Plug
= = @ 4. SOLID PIPE TYPE Sch. 40 PVC
= = ' SOLID PIPE LENGTH 9.8 = ft.
=l |- JOINT TYPE SLIP/GLUED THREADED
= |- 5. TYPE OF BACKFILL _Hole Plug
DEPTH 4.3 ft i HOW INSTALLED - TREMIE
> = 4 . FROM SURFACE
ELEV. 903.6 : - =
- 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH_ 9.3 ft N Bentonite Pellets ’
ELEV. 502.6 vo 'l
/;.',_;3, . 7. SCREEN TYPE _ Sch. 40 PVC
By SCREEN LENGTH __ 5.4 ft
MY on XY, .
[ on kR
- . EN 4.5  ft.
= @ SLOT-SIZE 0.010  LENGTH 5
GH SCREEN DIAMETER 2 in.
Y = L)
o 5:_‘—" 8. TYPE OF BACKFILL ARQUND SCREEN
L \l'_.4'\lv
DEPTH 12.6 ft SH Coarse Sand
ELEV. 895.3 Avava o 9. TYPE OF BACKFILL Natural Collapse/Coarse
D Sand
DEPTH  17.0 ft —@ 10. DRILLING METHOD _ 4.25 HSA
ELEV. 890.9 - 11. ADDITIVES USED (IF ANY)
None
WARZYN

w . WATER LEVEL 6.65 DATE 08/09/89

o aG mec | . *ALL DEPTHS MEASURED FROM GROUND-SURFACE.




—

\

W LOG OF TEST BORING Boring No. ___MWTS.
ARZYN Project _........NORTH.BRONSON.RI/FS_____ | Surface Elevation ...907.8. |
Job No. . ......70051 .. ...
Location ... BRONSON, MI Sheet ... ) S L S
41551 ELEVEN MILE RCAD,PO BOX 8012, - NCVI, MI., 48376 - TEL. (313) 344-0205 J
N\
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES "
No. é(?::) Moist| N | Depth and Remarks WNu | HON | Ler |
} Black, Sandy, Silty FILL. 00 | o ‘l-
=
SS-01 44— 5 |
8§ | M P s , 0.0 | 0 1
a ;g....Black,...Organic.PEAT_,(P.I).
; S .
- i
- = 104
SS-02g 14] W J0 if“ >-] Dense, Gray, C - F SAND, some C - F 001 0
[ Gravel (SP). ]’
: ] | Driller noted change in Lithology at
- 15
ss-03ff & | w {111 I—” 140" 00 | g |

Stiff, Gray, M - F Sandy SILT, little
C - F Gravel, little Clay (Till) (ML).

|

20—

25—

30+

UMMM

40—

End of Boring at 16.0°

WATER LEVEL

OBSERVATIONS

GENERAL NOTES |

While Drilling ¥ 9.5  Upon Completion of Drilling '

Time After Drilling _8/9/89
Depth to Water 9.87

X

\ Depth to Cave in

The stratification lines represent the approximate boundary between soil

types and the transition may be gracual.

Start _8/3/89.  End . 8/3/89.

Driller ___DE_ . Chief __ GFP__RigD-50 .
Logger _ CSY. . Editor  CSY. .
Drill Method 4.25™" HSA




ELEV.

&-

ELEV. 913.64

A\
STICK-UP 2.0

ELEV,. '911.8

DEPTH 4.0 ft

ELEY. 907.8

DEPTH 5.8 ft

ELEV. 906.0

N/

OEPTH  13.0 ft

RERRAI

TTTTITITT

ELEY. 898.8

DEPTH 16.0 ft

ELEV. 895.8

WARZYN

h.a.d

WO WSS R

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 70051.45
" BORING/WELL NO. MW-07S (Formerly MW-070D)
DATE . August 3, 1989 '

CHIEF/UNIT  Dave Ellis/D-50

1. PROTECTIVE CASING YES  NO
LOCKING YES  NO
2. CONCRETE SEAL YES  NO

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Granular Bentonite

4. SOLID PIPE TYPE _ Sch. 40 PVC -

SOLID PIPE LENGTH 9.6 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Granular Bentonite

HOW INSTALLED - TREMIE -
: FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

7. SCREEN TYPE _ Sch. 40 PVC

SCREEN LENGTH 5.4

SLOT-SIZE _0.010 LENGTH _ 4.5  ft.
SCREEN DIAMETER 2 in.

8. TYPE OF BACKFILL ARQUND SCREEN
Coarse Sand

9. TYPE OF BACKFILL Coarse Sand

10. DRILLING METHOO 4 1/4 in. HSA

11. ADDITIVES USED (IF ANY)

None

WATER LEVEL 9.87 DATE 08/09/89

*ALL DEPTHS MEASURED FROM GROUND- SURFACE.



\

Time After Drilling _8/9/89

i |

Depth to Water 6.41
Depth to Cave in

The stratification lines represent the approximate bourdary beiween soil
types and the transition may be gracual,

LOG OF TEST BORING Boring No. __ MWS8D___ —
WARZYN Project . NORTH_BRONSON RI/ES Surface Elevation __908.4 . |
. Job No. 70051 :
Location .. ... ... BRONSON, MI Sheet .. 1...0of 1. ... .=
41551 ELEVEN MILE ROAD,PO BCX 8012, - NGVI, MI. 48376 - TEL. (313) 344-0205 J
SAMPLE ' SOIL PROPERTIES
VISUAL CLASSIFICATION =
} Rec . ’
No. [l Lo JMoist| N | opepth and Remarks Wy | Hew | Lt
E -
:_ Black, Organic TOPSOIL. 00 | o —i
SS-01 g 14| W 951(7)5 Loose, Gray, M - F SAND, trace Silt, 0010 |
_ -] occasional 1/8" Thick Black Organic
C »-3_Seams (SP) ‘1'
S5-0zQ iz| WAzl Loose, Gray, C - F SAND, little C - F 0.0 | 1 -
_ Gravel, trace Silt (SP). |
SS-03 @ 16| W | 4 8 ' T
1 9f'_ 0.0 1 ‘
= Dense, Gray, Silty, C - F SAND, some l
o Clay lirtle Gravel (Till) (SM-ML)
55-04 § 20 \M/W| 2 4b- Medium Dense, Brown, C - F SAND, 0.0 | 0
021 little C - F Gravel, 4" seams of Silty =
SS-059 204 W | 4 8L Sand (SP). 0.0 | 0 |
517
C_ T
5 |
:_— VervSnff, Gray, M - F Sandy SILT, -
- some Gravel, little Clay (Till) (ML).
ss-06 )] 20| M |7 12F L, ~
7 23 00 0
nll End of Boring at 31.0° 'l"
— 35 T‘
— |
. 40
WATER LEVEL OBSERVATIONS GENERAL NOTES -
While Drilling ¥ 50 Upon Completion of Drilling Start _8/3/89. End _8/3/89. ‘

Driller ___DE._ . Chief _GFP__RigD-30..
Logger _CSY... Editor  CSY. .
Drill Method 4.25” HSA




ELEV.
& MONITORING WELL CONSTRUCTION INFORMATION

ELEV, 910.59$ 005145
, JOB NO. .
STICK-UP 2.3 fe./” '—"<) .
. - BORING/WELL NO. W-08D (Added well at this
ELEV. .908.4 . > / M (locatiznf ic
DATE Auqust 3, 1989
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING YES  NO
[+ LOCKING YES MO
—| = 2. CONCRETE SEAL YES MO
pa"% — 4
= 11 O 3. TYPE OF SURFACE SEAL (IF INSTALLED)
E? E{ Granular Bentonite
=l |= @ 4. SOLID PIPE TYPE Sch. 40 PVC -
_:; = SOLID PIPE LENGTH  23.9 ft.
=l (= JOINT TYPE SLIP/GLUED THREADED
—| |- 5. TYPE OF BACKFILL Granular Bentonite and
= Bentonite STurry
DEPTH  18.3 ft - HOW INSTALLED - TREMIE
= FROM SURFACE
ELEV. 890.1 > -t

' 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH . 20.8 ft

: N\ Bentonite Pellets

ELEY. 887.6 S
L) . 7. SCREEN TYPE _ Sch. 40 PVC
=R SCREEN LENGTH ___ 5.4 ft
N KY, .
R0 SLOT-SIZE _0.010 LENGTH __ 5.4 ft.
PR SCREEN DIAMETER 2 in.
s“\.__a:\
R ® 8. TYPE OF BACKFILL AROUND SCREEN

DEPTH Zi.d ft - -Z?Zig " _Coarse Sand
R} ’—'lj

ELEV. 881.4 x o 9. TYPE OF BACKFILL _Coarse Sand

DEPTH _ 31.0 ft —) 10. DRILLING HETHOD 4 1/4 in. KSA 0-29 ft

ELEV. 877.4 - 11. ADDITIVES USED (IF ANY)

None
WARZYN

6.41 DATE August 9, 1988

Y 4 WATER LEVEL

areoranmG G | . . *ALL DEPTHS MEASURED FROM GROUND- SURFACE.




WARZYN

o 4

41551

LOG OF TEST BORING

Location ... Sheet ___ 1. of lj
ELEVEN MILE RCAD,PQ BCOX 8012, - NCVI, MI. 48376 - TeEL. (313) 344-0205

. BRONSON, MI

Boring No. ___MWS8S

Project .. NORTH BRONSON RI/FS _ .. | Surface Elevation __908.3 .

Job No. 70031

SAMPLE

Rec

N Moist| N
(in.)

No.

mo<—

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES “\-
1

HNu | HCN [ LEL

R R R R R R R R R R R R L R R AR R R AR R AR R A A R R R RN R AR BT SR AR AR

v
l

Black, Organic TOPSOIL.

2 Seams (SP)

Loose, Gray, M - F SAND, trace Silt,
occasional 1/8" Thick Black Organic

Loose, Gray, C - F SAND, little C - F
Gravel, trace Silt (SP).

15—

20—

25—

30

35+

]

End of Boring at 14.5°
See Log of Scil Boring for MWD

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling
Depth to Water
\ Depth to Cave in

8/9/89

7.04

The stratification Lines represent the approximate bcuncary between soil
types and the transition may be gradual.

X |Logger..

While Drilling ¥ 5.0 Upon Completion of Drilling ___ ]SDtart 8/6/89. End 8/6/89.

riller .
.CSY.. Editor CSY..
Drill Method _4.25" HSA

DE... Chief _GFP__RigD:350. .




ELFV.

&&—
ELEV,

910.78
o'
STICK-UP 2.4

ELEV, 7. 908.3 .

" Note:
0.5 when
installing

protective .

casing.
oI 0.9’

DEPTH 3.3 ft

Pushed well

ELEV.

905.0

DEPTH 4.0 ft

ELEV. 904.3

DEPTH  11.4 ft

ELEY. 896.9

IRRARA

LITIIITIL

DEPTH 14.5 ft

ELEV. 893.8

WARZYN

A

APRCON R FIWNG C

" BORING/WELL NO.

e
[en}
.

-t

—
.

WATER LEVEL

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO.

70051.45

MW-08S

DATE Auqust 6, 1989

CHIEF/UNIT __ Dave E11i5/D-50

1. PROTECTIVE CASING YES  NO
LOCKING YES  NO

2. CONCRETE SEAL YES  NQ

3. TYPE OF SURFACE SEAL (IF INSTALLED)

4,

(¥a)
.

Granular Bentonite

SOLID PIPE TYPE Sch. 40 PVC

SOLID PIPE LENGTH 8.4

-h

JOINT TYPE SLIP/GLUED THREADED

TYPE OF BACKFILL Granular Bentonite

HOW INSTALLED - TREMIE
FROM SURFACE

TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

SCREEN TYPE _ Sch. 40 PVC

SCREEN LENGTH _ 5.4

“h

SLOT-SIZE _0.010 LENGTH _4.5
SCREEN DIAMETER 2 in.

TYPE OF BACKFILL AROUND SCREEN
Coarse Sand

TYPE OF BACKFILL  Natural Collapse

ORILLING METHOD  4.25 HSA

ADDITIVES USED (IF ANY)

None

7.04 DATE 08/09/83

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



LOG OF TEST BORING Boring No. ___MWZOS__ .
WARZYN Project ... NORTH.BRONSON.RIZFS...___ | Surface Elevation .. 909.4..

; Job No. 70051...........
; Location ... _ BRONSON, MI . ... |Sheet __ _1__of _ . ) SR -

41551 ELEVEN MILE RCAO,PO BOX 8012, - KCYI, MI, 48376 - TEL. (313) 344-0205

SAMPLE . VISUAL CLASSIFICATION SOIL PROPERTIES \ —

(’::")nois: N | pepth and Remarks Whu | KON | LEL

No.

mu—<—

Loose, Dark Brown - Black, Silty, Sandy 00 | 0
* TOPSQIL. :

‘lll'Y[]

SS-01 @ 18 IM/W5 110 Loose, Gray, C - F SAND, some C - F 00} 0

Q-;jg:;-; Gravel, trace Silt (SP).

.
BARRLT™Y

105

SS-02 141 W § 35 Loose, Gray, C - F SAND, some C - F 00 0

Gravel, trace Silt (SP).

Loose, Gray, C - F SA‘ND, some C - F -
Gravel, Trace Siit (SP).

SS-03 @ 61 W | 24

End of Boring at 16.5° ' -

20—

25~

30—

IR AR R R R AR R R LR R R R R R R R R AR AR AR AR RA AN AR AR ALY

40—

WATER LEVEL OBSERVATIONS GENERAL NOTES |

While Drilling ¥ 6.5 _ Upon Completion of Drilling Start _8/6/89 End _8/6/89.

Time After Drilling _8/9/89 Driller __DE___. Chief _GFP.__RigD-50 .
Depth to Water 7.03 Y (Logger . CSY.. Editor_CSY.. e
\ Depth to Cave in Drill Method 4.25"7 HSA

The stratification lines represent the approximate bouncary betuveen soil /
types and the transition may be gracual.




ELEV.

5~

ELEV, 911.7&5;

STICK-4pP 2.4 ft.

ELEV. . 909.4.

DEPTH 3.9 ft

5'1'!5[

i
1

ql'l,l:].lﬂ Illﬂ]ﬂ'“||”J:p||l

ELEV. 905.5
DEPTH 5.1 ft
ELEYV. 904.3

DEPTH  10.7 ft

TTITT1

PR

ALY
G EN RIS

- ™

~

[TT I LI

ELEV. 898.7 . .

rr i vy
v—alN L

LY
-~

DEPTH 16.5 ft

ELEV. 892.9

WARZYN

had

POerI o ) WG WG

MONITORING WELL CONSTRUCTION INFORMATION

JOB NO. 70051.45

BORING/WELL NO. MW-09S

DATE August 6, 1989

CHIEF/UNIT Dave E11is/D-50

1. PROTECTIVE CASING YES  NO
LOCKING - YES  NO

2. CONCRETE SEAL YES  NO

3. TYPE OF SURFACE SEAL (IF INSTALLED)

4. SOLID PIPE TYPE Sch. 40 PVC
SOLIb PIPE LENGTH 7.7 ft.
JOINT TYPE SLIP/GLUED THREADED
5. TYPE OF BACKFILL Granular Bentonite
HOW INSTALLED - TREMIE
B FROM_§§B£5§§;
6. TYPE OF LONER SEAL (IF INSTALLED)
Bentonite Pellets
7. SCREEN TYPE Sch. 40 PVC
SCREEN LENGTH 5.4 ft
SLOT-SIZE 0.010 LENQTH 4.5 ft.
SCREEN DIAHETER 2 in.
8. TYPE OF BACKFILL AROUND SCREEN
Coarse Sand
9. TYPE OF BACKFILL Natural Collapse
10. DRILLING METHOD  4.25 HSA
11. ADDITIVES USED (IF ANY)
None
WATER LEVEL _7.03 DATE 08/09/89

Granular Bentonite

*ALL DEPTHS MEASURED FROM GROUND- SURFACE .



S AD : -
IfOG OF TEST BORING Boring No. .. MW10D .. T
WARZYN Project ... NORTH BRONSON RI/ES Surface Elevation . 9122 |
3 JobNo. _.....70051 ... -
Location ....oeee. BRONSON,.MI Sheet .1 _.of .2 . j
41551 ELEVEN MILE ROAD,PO BOX 8012, - NGVI, MI. 48376 - TEL. (313) 344-0205
— - N
;T - - S
SAMPLE © VISUAL CLASSIFICATION | SOIL PROPERTIE ‘»
No. Y‘(?:C)Hoist N | pepth and Remarks WNu | HCN | LEL '
E ,
o Loose, Dark Brown, Sandy TOPSOIL. 0 OW | G -
S -
[S5-01g 20 M 3 285 [] Dense, Light Gray, C - F SAND, some 00T 0 |
Y  [:] C - F Gravel (SP).
2_ T
[ss- C 1047
SS-029 12} W qél?'_ -7+ Loose, Light Gray, C - FSA\Iu some 00710 It
ul 7] C - F Gravel (SP). i
[55-03 g 14} W 74125 7| Dense, Light Gray - Brown, C - F 00| 0 |
. ] SAND, some C - F Gravel (SP). *
' 55704 18| W 32122 g Loose, Light Brown - Cféy, C-F -
- 71 SAND, some C - F Gravel (SP). =~ ‘
|SS-05Q O | W 14 34 No Recovery -- Blow-up. - I | ’ ] _
3T * ) I
' 35—{’: C— — -
[ss-06 @ 4 | W |710r. " L= Loose, Light Gray, C - F SAND and |
310r L.*;] C-F GRAVEL (SP-GP).
| = o | !
WATER LEVEL OBSERVATIONb — GENERAL NOTES —
While Drilling ¥ 8.0 Upon Completion of Drilling Start-- 8/4/89 End 8/4/89. - \
Time After Dnllmg 8/9/89 Driller Chief _GFP._RigD-50_1-
Depth to Water 938 4 Log°er_.....C.SX...._.. Editor_ CSY... -
Depth to Cave in Drill Method 4.25" HSA.
E The stratification lines represent the approximate beuncary between-soil e
types and the transition may be gracdual. :




—

WARZYN

A o 4

41551

LOG OF TEST BORING

Project .. . .NORTH BRONSONRI/FS . .

Location .........BRONSON, MI.

ELEVEN MILE RCAD, PO BOX 8012, NCVI, MI. 48376 - TEL. (313)

Boring No. __MW10D___

Surface Elevation _ 912.2
Job No. 70031

344-0205

SAMPLE

No.

;{Rec
Bitin.)

Moist

N

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

Hru | HCN | LEL

SS-07

6

W

yAbia

!

MMM MMM

SS-08

18

W/Ml

3 44

i

45—

Loose, Gray, C- FSANDand C - F
Gravel (SP-GP).

vty ey

..

I D G N
USRI

IR
0.‘}}”0}”

T
Yoty

Loose, Gray, C - FSANDand C - F

50—

—¢
—-

P4

NN AL LA R AR R R

60—

65—

70—

\Gravel (SP-GP).

[

Yery Dense, Gray, Silty, C - F SAND,
trace Gravel, some Clay (SM-ML).

End of Boring at 51.0°




ELEV.

A - MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 914,53
S G- JO8 NO. 70051.45
K-UP 2.6 )
ELEV. - 912.2 BORING/WELL NO.  MW-10D
' DATE August 4, 1989
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING YES  NO
+ LOCKING YES N
= 2. CONCRETE SEAL YES  NO
= 4
=17 O 3. TYPE OF SURFACE SEAL (IF INSTALLED)
= EE Granular Bentonite
=! = @ 4. SOLID PIPE TYPE Sch. 40 PVC:
= ‘ SOLID PIPE LENGTH _ 46.6 ft.
=S JOINT TYPE SLIP/GLUED THREADED
—| |- 5. TYPE OF BACKFILL _Bentonite Slurry/
A - Granular Bentonite
DEPTH  36.4 ft NP HOW INSTALLED - TREMIE
> = = FROM SURFACE
ELEV.  875.8 : . -
~ 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH . LS TE Fine Silica Sand and Collapsed Naturel
ELEV. 870.6 A Sand
h e 7. SCREEN TYPE _ Sch. 40 PVC
Ry SCREEN LENGTH 5.4 ft
mHv :
(SN on LN
o - 0.010 4.5 £t
e —() SLOT-SIZE _ LENGTH t
s H SCREEN DIAMETER 2.0 in.
C‘,_v:\
o :-?_—‘ 8. TYPE OF BACKFILL AROUND SCREEN
o A
DEPTH _ 49.4 ft siHp Coarse Sand
ELEV. 862.8 AVava o. TYPE OF BACKFILL _ None
DEPTH  51.0 ft @ 10. DRILLING METHOO 4.25 HSA
ELEV. 861.2 11. ADDITIVES USED (IF ANY)
None
WARZyHN NATER LEVEL 9.38  DATE 08/09/89

PO B PO I

' *ALL DEPTHS MEASURED FROM GROUND- SURFACE.



\ LOG OF TEST BORING Boring No. ._MW10S_.. |
WARZYN Project ........ NORTH BRONSON RI/FS.____ | Surface Elevation _912.2 |
Job No. __......70051 . . E
Location ........c.... . BRONSON, MI Sheet __..1...of 1 ...
41551 ELEVEN MILE ROAD,PO BCX 8012, - MOVI, MI. 48376 - TEL. (313) 344-0205 /
_SAMPLE . VISUAL CLASSIFICATION SOIL PROPERT‘ES\.
No. é(?ZCJHoist N | Depth and Remarks HNu | HON | LEL 3
il Loose, Dark Brown, Sandy TOPSOIL. {
[~ !
C !
— i
C Deanse, Light Gray, C - F SAND, some
’ Y C - F Gravel (SP). :
Vi i
|
;| Loose, Light Gray, C - F SAND, some |
=4 C - F Gravel (SP). '
End of Boring a: 13.0° }
15— See Log of Soil Boring For MW10D |
h !
|
!
25— |
|
30
35—
o ‘
WATER LEVEL OBSERVATIONS GENERAL NOTES :
While Drilling Y/ 8.0 Upon Completion of Drilling Start 8/4/89 End _8/4/89.
Time After Drilling _8/9/89 Driller __DE__ Chief _GFP _RigD-50 |
Depth to Water 9.47 XilLogger . .CSY. . Editor. CSY.. ...
\_Depth to Cave in Drill Method 4,25" HSA .
The stratification lines represent the approximate teuncdary between soil
types and the transition may be gradual.




ELEV.
——

ELEV. 914.62

STICK-UP 2.5 ft.

ELEV. "912.2

DEPTH 5.6 ft

ELEV. 306.6

DEPTH . 6.8 ft

) AN
ELEY. 905.4 /]

DEPTH  12.2 ft

[TTI1]

TTILI Llfl

ELEV. 900.0

DEPTH 13.0 ft

ELEV. 899.2

WARZYN

had

TGO I FreG

MONTTORING WELL CONSTRUCTIOM INFORMATION

JOB NO. 70051.45

~ BORING/WELL NO. MW-10S

DATE Auqust 4, 1989/D-50

CHIEF/UNIT Dave E11is/D-50

1. PROTECTIVE CASING YES  NO
LOCKING YES MO
2. CONCRETE SEAL YES  NO

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Granular Bentonite

4. SOLID PIPE TYPE Sch. 40 PVC -

SOLID PIPE LENGTH 9.3 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Granular Bentonite

HOW INSTALLED - TREMIE
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

7. SCREEN TYPE Sch. 40 PVC

SCREEN LENGTH 5.4 ft

SLOT-S1ZE _0.010  LENGTH 4.5 fi.

SCREEN DIAMETER 2.0 in.

8. TYPE OF BACKFILL ARQUND SCREEN
Coarse Silica Sand

9. TYPE OF BACKFILL Natural Collapse

10. DRILLING METHQOD 4.25 HSA

11. ADDITIVES USED (IF ANY)

None

WATER LEVEL _ 9.47 DATE 08/09/89

*ALL DEPTHS MEASURED FROM GROUND- SURFACE.



LOG OF TEST BORING Boring No. .. MW11S .
WARZYN Project ... NORTH. BRONSON.RI/ES Surface Elevation ...927.6...
: Job No. . ....70051 . .
Location ... .. BRONSON, MI | Sheet 1...of 1
41551 ELEVEN MILE ROAD,PO BOX 8012, - NOVI, M1. 48376 - TEL. (313) 344-0205
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES "\
-
Ho. é(?:)"ﬁsf N | Depth and Remarks MR | KON | Lz
. Dark Brown, Silty, Sandy TOPSOIL. 00 | o
- Loose, C - F SAND, some C - F
C_ Gravel (SP).
S5-01g 164 M }3125 ) Medium Dense, Light Brown, Silty, 00| O
T C - F SAND, some Clay, trace Gravel
C (SM-ML).
Y i .
R VANTSIRS
SS-02 9 18 |M/W 6312’_ -1 Medium Dense, Light Brown, Silty, 00| 0
C C - F SAND, some Clay, trace Gravel
- (SM-ML).
- L s}
SS-03 § 18 \M/W g g‘_ ‘|1 Medium Dense, Light Gray, Silty, C - F
SAND, some Clay, trace Gravel i
ST-C4l{| 21 IM/W . (SM-ML).
_ Pushed a Shelbv tube from 17.0 to 19.1".
E_ 20 End of Boring at 19.1°
F 25
— 30
— 35—
C
C
-

WATER LEVEL

OBSERVATIONS

GENERAL NOTES |

While Drilling ¥ 10.0 _ Upon Completion of Drilling

Time After Drilling _8/9/89

Depth to Water 6.01

) 4

\ Depth to Cave in

he stratification lines represent the approximate beuncary between soil

T
(types and the transition may be gradual.

Start _8/9/89. End .8/9/89.

Driller _DE __ Chief __GFP. RigD-50 .
Logger _CSY . Editor. CSY.. — .
Drill Method 4.25" HSA ..o




ELEV.

C; MONTTORING WELL CONSTRUCTION INFORMATION

ELEV. 930.19

STICK-UP 2.5 ft.

¥ : (:) JOB NO. 70051.45

- BORING/WELL NO.  MW-11S

ELEV. - 927.6

DATE Auqust 9, 1989
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING 1E§ NO

A LOCKING IEE NO
2. CONCRETE SEAL YES EQ

4<E> 3. TYPE OF SURFACE SEAL (IF INSTALLED)
Hole Plug
SOLIb PIPE LENGTH. 15.8 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Hole Plug

T
= ® 4. SOLID PIPE TYPE Sch. 40 PVC -

DEPTH 4.0 ft- HOW INSTALLED - TREMIE
FROM SURFACE
ELEV. 923.6 4:>
- 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH‘ . 5.1 ft N Bentonite Pellets
ELEY. 922.5 A
R . 7. SCREEN TYPE __Sch. 40 PVC
Ry SCREEN LENGTH __ 5.4
m'v -
B SLOT-SIZE 0.010 LENGTH _4.5  ft.
PR SCREEN DIAMETER 2 in.
C\'_o.-\
WY ® 8. TYPE OF BACKFILL AROUND SCREEN
OEPTH i8.7 £t ;2::3’ Coarse Sand
- \‘ '_":
ELev, 9908.3 < 9. TYPE OF BACKFILL Coarse Sand/Natural
Collapse
DEPTH _ 19.1 ft ©® 10. DRILLING METHOD 4.25 HSA '
ELEV. 908.5 - 11. ADDITIVES USED (IF ANY)

None

WARZYN

w WATER LEVEL 6.01 DATE 08/09/89

oG o | . *ALL OEPTHS MEASURED FROM GROUND.- SURFACE.




LOG OF TEST BORING Boring No. __MW12D
WARZYN Project . NORTH.BRONSONRI/ES._ | Surface Elevation ..910.6
' Job No. .. _.70051 . . ..
Location __..........BRONSON, MI Sheet . 1._.of .1
41551 ELEVEN MILE RCAD,PO BCX £012, - NGVI, MI. 48376 - TEL. (313) 344-0205
‘Tﬂ
‘ SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
No. 3(§:c)”°‘“ N | Depth and Remarks WNu | KON | LEL
E -
w Loose, Dark Brown, Silty, Sandy 08 | 0
r J TOPSOIL. )
C -1 iDiesel Fuel Odor -- Farmer possibly
. spraying it to kill insects or trees. .
SS-01 g 18| M ‘J2 lg; Dense, Light Brown - Gray, C - F 28 1 0 E
= SAND, 1" Thick green stain at 5.0, '
- Salvent/Pesticide Odor (SP). 10.81{ Q
- = ot
35-02 4 18 M/W) 4 Tl ") Loose, Light Gray, C - F SAND, some 00 | 0
L C - F Gravel, No Odor (SP).
F
-03 T gL .
55-03 4 201 W §1llé; -1 Loose, Gray, C - F SAND, some C - F 00| 0 i
- -] Gravel (SP). [
n | 2 inches of Clay at 16.5 in last 2 |
E ] inches of Split-Spoon, must have been a :
04 2077 seam because drillers cida't notice it. !
55-0 120w 17 .1)21:_ s Dense, Gray, C - F SAND, some C - F f
F ] Gravel (SP). ;
- “-1 Gravel and Cobbles at 25.0° |
o
-
ST-05li] 12| M - i
F LIl Pushed a Shelby tube from 26 to 28" with
o 12" recovery.
T 30 Very Stiff, Gray, M - F Sandy SILT,
o some Clay (ML).
r i
ol End of Boring a: 28.0° ‘
= |
— 35—
40—

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling _8/9/89

While Drilling ¥ 119 Upon Completion of Drilling

Start

Depth to Water 8.77

{ Depth to Cave in

The stratification lines represent the approximate bouncary betseen soil
types and the transition may be gracual.

8/7/89. End
Driller __DE__ Chief _GFP__RigD-30 |
X |Logger . CSY. . Editor. CSY..
Drill Method 4.25" HSA._. ...

B/1/89. i




ELEV.

&

ELEV. 912.94

—& , % © JOB NO. 70051.45

MONITORING WELL CONSTRUCTION INFORMATION

STICK-UP 2.4
ELEV. 910.6

~ BORING/WELL NO. MW-12 D

DATE Auqust 7, 1989

CHIEF/UNIT Dave E11is/D-50

1. PROTECTIVE CASING YES  NO -
e LOCKING YES MO
== 2. CONCRETE SEAL YES  NO -
[ —® 3. TYPE OF SURFACE SEAL (IF INSTALLED)
i{ = __Granular Bentonite -
E_' ® 4. SOLID PIPE TYPE _Sch. 40 PVC _
SOLID PIPE LENGTH 22.8 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Hole Plug/Granular
Bentonite

| 'h"llh|p|lnlhlhu|ﬂ~nl

OEPTH 5.5 ft
ELEV. 905.1

HOW INSTALLED - TREMIE
FROM SURFACE

e LB s by

N/

6. TYPE OF LOWER SEAL (IF INSTALLED)

DEPTH 15.2 ft Hole Plug-Rock Bentonite/and Natural

. N

ELEV. 895.4 4//?5__§i 7. SCREEN TYPE Sch. 40 PYC CoTrapse
'E; SCREEN LENGTH 5.4 _

: 1:‘ —) SLOT-SIZE 0.010 LENGTH _ 4.5 ft.

"E‘\ . SCREEN DIAMETER 2 in. -
(_E':' 8. TYPE OF BACKFILL AROUND SCREEN

DEPTH  25.8 ft ;3::§ Coarse ‘Sand/Natural Co?]apse -

ELEV. 884.8 9. TYPE OF BACKFILL _Natural Collapse/Coars

DEPTH _ 28.0 ft —() 10. ORILLING METHOD _ 4.25 HSA vend -

ELEV. 882.6 ~ 11. ADOITIVES USED (IF ANY)

None

WARZYN

w WATER LEVEL _ 8.77 DATE 08/09/89

e e |- _ *ALL DEPTHS MEASURED FROM GROUND -SURFACE .

{




LOG OF TEST BORING Boring No. __ MW12S
WARZYN Project ___ NORTH.BRONSON.RI/ES..__ | Surface Elevation . 9103
Job No. 70051
Location ___...___ _BRONSON,MI .. |Sheet__. 1_._.of _ . ) S
41551 ELEVEN MILE RCAD,PO 8CX 8012, - NCVI, MI. 48376 - TEL. (313) 344-0205
_SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES
No. é(?::uoist N | Depth and Remarks wu | Hew | Let

BN A A R R R R R R R RN R AR L AR R S ARNRRREE NRRRA RS RN

‘<i}

w
|

10455

Loose, Dark Brown, Silty, Sandy

.-t TOPSOIL.

Diesel Fuel Odor -- Farmer possibly

ispraying it to kill insects or trees.

Dense, Light Brown - Gray, C - F
SAND, 1" Thick greesn stain at 5.0,
Solvent/Pesticide Odor (SP).

Loose, Light Gray, C - F SAND, some
C - F Gravel, No Qdor (SP).

15—

25—

30

End of Boring at 13.0°
See Log of Soil Boring for MW12D

WATER LEVEL OBSERVATIONS

GENERAL NOTES |

Depth to Water
\ Depth to Cave in

While Drilling ¥ 11.0  Upon Completion of Drilling
Time After Drilling _8/9/89

Start

§.67

Y

he stratification lines represent the approximate beuncary between soil

N

s and the transition may be gradual.

Driller __DE___ Chief _GFP__RigD-30
Logger. CSY. . Editor  CSY .
Drill Method 4.25"7 HSA

8/1/89 End .8/7/89.




ELEV.

&- ’ MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 912.84 g
; JOB NO. 70051.45
STICK-UP 2.4 ft. /||| (:) .
; BORING/M ) -
ELEV. z ORING/WELL NO MWU-12S
DATE Auqust 7, 1989
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING YES  NO
malies LOCKING YES  NO
=l = 2. CONCRETE SEAL YES  NO
I~ = 4
st B B 3. TYPE OF SURFACE SEAL (IF INSTALLED)
= E{ Granular Bentonite
= |= @ 4. SOLID PIPE TYPE _Sch. 40 PVC
= = SOLID PIPE LENGTH 8.3 ft.
, == JOINT TYPE SLIP/GLUED THREADED
—| |- 5. TYPE OF BACKFILL Granular Bentonite
- DEPTH 4.1 ft T[T HOW INSTALLED - TREMIE
= {5 FROM SURFACE
ELEV.  906.2 > : y 2TRTALE
- 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH. 2:0 £ Bentonite Pellets
ELEV.  905.3 o
PO . 7. SCREEN TYPE _ Sch. 40 PVC
VR SCREEN LENGTH 5.4

SLOT-SIZE _0.0]10  LENGTH 4.5 ft.
SCREEN DIAMETER 2 in.

TYPE OF BACKFILL AROUND SCREEN
OEPTH 11.3 ft H Coarse Sand

ELEYV. 899.0

(Yol
.

TYPE OF BACKFILL Natural Collapse/Coarse

l-; o’:
[ IIJ BERA
P
Cg $ ©
)

Sand
DEPTH 13.0 ft 10. DRILLING METHOD 4.25 HSA
ELEV. 897.3 - 11. ADDITIVES USED (IF ANY)
None
WARZYN

WATER LEVEL  8/67 DATE 08/09/89

g | - ) *ALL DEPTHS MEASURED FROM GROUND- SURFACE.




LOG OF TEST BORING Boring No. __MW13D
WARZYN Project ____ NORTH.BRONSON RI/FS... | Surface Elevation . 910.5
Job No. 70051 ‘
Location ... BRONSON,.MI Sheet .1 of __ . 1o I
41551 ELEVEN MILE ROAD,PO B8OX 8012, - NOVI, MI. 48376 - TEL. (313) 344-0205 J
SAMPLE SOIL PROPERTIES "\
VISUAL CLASSIFICATION
I rec
No. [} 5 " eist| N | oepth and Remarks Whu | HeN | Lt
E -
E_ Brown - Black, Silty, Sandy FILL. 00 | 0
SS-01 g 14 \M/W 03L§: "1 Loose, Brown, M - F SAND, trace Silt, 0.0 | 0
_._ 7} trace Gravel (SP).
SS-02@ 2| W |8 112” ' | 00 | o
— 1 Loose, Gray, C - F SAND, little C - F
C =1 Gravel, trace Silt (SP).
S
SS-03f 18| W |8 100 W onlol | ]
1Z
r
F e ?
- C aodin ;
SS-04§ 18| W |6 12 207 oolol |
C ’ ......... . |
T F"’ Cobbles and Boulders from 23 to 26, '
el z
- 1] Dense, Grayv, Silty, C - F SAND, some
SS-05@ 18| M |7 10 1]{ Clay, little C - F Graval (SM-ML). 00| 0
—18 '
30— End of Boring at 28.0° ;
354
40

WATER LEVEL OBSERVATIONS

GENERAL NOTES

While Drilling ¥_6.0 _ Upon Completion of Drilling

Time After Drilling _8/9/89
Depth to Water 7.97

X

Depth to Cave in

he stratification lines represent thelapproximate bouncary be:ween soil

N

s and the transition may be gracual.

Start . 8/2/89_ End _8/2/89. |
Driller __ _DE__ Chief _GFP _RigD-30 |
Logger. CSY. . Editor CSY. . |
Drill Method 4.25" HSA oo




ELEV.

S MONITORING WELL CONSTRUCTION INFORMATION
ELEV. 912.74
Y JO8 NO. 70051.45
STICK-UP 2.3 ft. : -
B NG/W . -
ELEV.  910.5 - ORING/WELL NO MW-130
DATE August 2, 1989 _
CHIEF/UNIT Dave E11is/D-50
1. PROTECTIVE CASING YES  NO -
malies LOCKING YES  NO
= |z 2. CONCRETE SEAL YES KO -
= — 4
- [+ O 3. TYPE OF SURFACE SEAL (IF INSTALLED)
E- ? Granular Bentonite -
=| |= @ 4. SOLID PIPE TYPE  Sch. 40 PVC
= E SOLID PIPE LENGTH 22.0 ft.
= (= JOINT TYPE SLIP/GLUED THREADED _
:: _:_' Dry Granular Bentonit
—1 |- 5. TYPE OF BACKFILL and Bentonite Slurry _
. - -
DEPTH 9.5 ft -G HOW INSTALLED - TREMIE and
= _ FROM SURFACE
ELEV. 901.0 ' - - -
~ | 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH. ATk N\ Hole Plug Bentonite and Caved Sand
ELEV. 893.1 A ' -
sl . 7. SCREEN TYPE _Sch. 40 PVC
Ve SCREEN LENGTH 5.4 _
NN ltY; ‘ .
wi——) SLOT-SIZE _0.010  LENGTH _ 4.5 ft.
saH , SCREEN DIAMETER 2 in. -
C‘,._t_'\
9 :Q‘_" 8. TYPE OF BACKFILL AROUND SCREEN
- :/'._'\\. ’ . _
DEPTH  25.1 ft Nk , Coarse Sand
ELEV. 885.4 AVava 9. TYPE OF BACKFILL Coarse Sand
DEPTH  28.5 ft @ 10. DRILLING HETHOO 4 1/4 in. HSA B
ELEv. 882.0 : 11. ADDITIVES USED (IF ANY) \
None -
WARZYN

w - WATER LEVEL -~ 7.97 DATE 08/09/89 -

EOr D e . *ALL DEPTHS MEASURED FROM GROUND- SURFACE.




LOG OF TEST BORING Boring No. __ MW13S
WARZYN Project . NORTH BRONSONRI/FS..____ | Surface Elevation _910.8 _
JobNo. . ._...70051. .. ...
- Location ___......._. . BRONSON, MI .. ... | Sheet _ . 1...of . ) S
41551 ELEVEN MILE ROAD,PO BOX 8012, - NCVI, Ml1. 48376 - TEL. (313) 344-0205
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES "\
No. E[(?;c) Moist| N | Depth and Remarks HNu | HCN | LEL

wi

Brown - Black, Silty, Sandy FILL.

Loose, Brown, M - F SAND, trace Silt,
trace Gravel (SP).

Loose, Gray, C - F SAND, little C - F
Gravel, trace Silt (SP).

15-1
20—
25—

30—

35—J

NN A A R A AR AR L R RE AR FRERR RN

i

End of Boring at 14.0°
See Log of Soil Boring for MW13D

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling _8/9/89
Depth to Water 8.42

While Drilling Y 6.0 Upon Completion of Drilling

Start

h 4

\ Depth to Cave in

The stratification lines represent the approximate boundary between sail
types and the transition may be gracual.

, 8/3/89 End

Driller __DE__ Chief _GFP.__ RigD-30__
Y iLogger . CSY _ Editor  CSY. .
Drill Method 4.25" HSA.

8/3/89.




ELEV,

—5- ' MONITORING WELL CONSTRUCTION INFORMATION
ELEV, 913.20
e 2 4& J08 NO. 70051.45 -
- 4 frl _
- BORING/W 3
ELEV. . s10.8 o ORING/WELL NO.  MW-135 _
DATE August 3, 1989
CHIEF/UNIT Dave £11is/D-50
" 1. PROTECTIVE CASING YES MO
1 [ LOCKING YES N0 @ -
= =
= |= 2. CONCRETE SEAL YES O
- o 4 -
- {7 O 3. TYPE OF SURFACE SEAL (IF INSTALLED)
S
| |I= Granular Bentonite
=) = ® 4. SOLID PIPE TYPE Sch. 40 PVC -
Eq = SOLID PIPE LENGTH 8.2 ft.
=1 |= JOINT TYPE SLIP/GLUED THREADED
—| |- 5. TYPE OF BACKFILL  Granular Bentonite
DEPTH soft = HOW INSTALLED - TREMIE _
= FROM_SURFACE
ELEV. 907.8 . . -
. 6. TYPE OF LOWER SEAL (IF INSTALLED)
DEPTH_ . 8.1 ft':> Bentonite Pellets
ELEV. 906'7 ~ Y
R . 7. SCREEN TYPE Sch. 40 PVC
Ry SCREEN LENGTH 5.4
SN v ,
i SLOT-SIZE 0,010 LENGTH _ 4.5 ft. _
1\3"—"'\ ' .
3 SCREEN DIAMETER 2 in.
ey [C ,
n TYPE OF BACKFILL ARQUND SCREEN -
7 -1

Coarse Sand

DEPTH 1.3 ft |+
ELEY. 899.5 ]

9. TYPE OF BACKFILL Coarse Dand -

DEPTH 14.0 ft 10. DRILLING HETHOD 4 1/4 in. HSA

ELEV. 896.8 ‘ - o 11. ADOITIVES USED (IF ANY)

None

WARZYN

‘ w WATER LEVEL 8.42 DATE 08/09/89

A o *ALL DEPTHS MEASURED FROM GROUND-SURFACE.  ~




LOG OF TEST BORING Boring No. .._MW14S
WARZYN Project ... NORTH BRONSON RI/FS_ | Surface Elevation _912.3
Job No. 70031
Location ... BRONSON, MI Sheet . 1..of 1. ...
41551 ELEVEN MILE RCAD,PO BOX 8012, - NOVI, Ml. 48376 - TEL. (313) 344-0205
No. ;(’;:c)nois: N | pepth and Remarks HNu | HOw | LeL
E »
B Loose, Light Brown, Sandy TOPSOIL. 00 | o
- — 5
SS-01g 18 M 4121 Loose, Light Brown, C - F SAND, 0.1 |10
E some C - F Gravel (SP).
SS-029 18| W 58,)5;5 Loose, Light Brown - Gray, C - F 0.0} 0
C SAND, some C -~ F Gravel, trace Silt
- (SP).
: ::1 -1 Locse, Gray, C - F SAND, some C - F
- 15— » > oaiNL,
O3 R 6 W0 TR Gravel, trace Silt (SP). 00 | 0
E End of Boring at 16.5"
— 20
— 25—
B 3o
-
— 35~
— 40 |
WATER LEVEL OBSERVATIONS GENERAL NOTES
While Drilling ¥ 76 Upon Completion of Drilling Start . 8/6/89 End 8/6/89.
Time After Drilling _8/9/89 Driller __DE .. Chief _GFP _RigD-50 .
Depth to Water 8.48 X|Logger. CSY.. Editor CSY. . ...
\ Depth to Cave in Drill Method 4.25" HSA
The stratification lines represent the approximate becuncary between soil §
types and the transition may be graduatl.




ELEV.

—&
ELEV,

514.00
&—

STICK-UP 1.6

ft.

ELEV, . 912.3

Note: . Pushed well
0.7 ft when
installing
protective

casing.
I i-)l;'o.uy

X 1l

DEPTH 3.1 ft

r
I (TN
» ©

ELEV.

LR AN L THI

909.2

DEPTH 5.2 ft

ELEV. 907.1

A2

DEPTH 12.8 ft

HRANAE

ELEV. 899.5

DEPTH 16.5 ft

Ll
[TTIITIL]
"J\I)!'

ELEV. 895.8

WARZYN

PO |GG T

MONITORING WELL CONSTRUCTION INFORMATION —

JOB NO. 70051.45

BORING/WELL NO.  MW-14 S

DATE August 6, 1989

CHIEF/UNIT __ Dave E11is/D-50

1. PROTECTIVE CASING YES  NO
LOCKING YES  NO

2. CONCRETE SEAL YES  NO

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Granular Bentonite

4. SOLID PIPE TYPE Sch.-40 PVC:

SOLID PIPE LENGTH 9.0 ft.

JOINT TYPE SLIP/GLUED THREADED

5. TYPE OF BACKFILL Granular Bentanite

HOW INSTALLED - TREMIE
FROM SURFACE

6. TYPE OF LOWER SEAL (IF INSTALLED)
Bentonite Pellets

7. SCREEN TYPE Sch. 40 PVC

SCREEN LENGTH 5.4
£10 Slot
SLOT-SIZE 0.010 . LEN@TH 4.5 ft.

SCREEN DIAMETER 2 in.

8. TYPE OF BACKFILL ARQUND SCREEN
Coarse Sand

9. TYPE OF BACKFILL Natural Collapse/Coarse

. Sand
10. DRILLING METHOD 4.25 HSA
11. ADDITIVES USED (IF ANY)
None
WATER LEVEL  8.48 DATE 08/09/89

*ALL DEPTHS MEASURED FROM GROUND SURFACE.



LOG OF TEST BORING

Boring No. MW19 \

= Project ~ North Bronson RI/FS Surface Elevation  913.0
= T o S o Job No.  7005100/159
A YN Location Bronson, Michigan Sheet 1 of 2 /
\ One Science Court, P.O. Box 5385, Madison, WI 53705, TEL. (608) 231-4747
f SAMPLE VISUAL CLASSIFICATION FIELD GC
:?:‘; Moist | N DeptH and Remarks Tot;l VOCs - Area Count
F
N,
- Earth Drilled to 58.2 ft
- 10— - Sample intervals depict screened intervals
- for water sampling.
1 o 1.0 E7
- - Soil types were determined by field
- observation of drill cuttings and soils
' ‘ - identified in borings from the site area.
) - 1.6 ES
L Brown to Gray, Fine to Coarse SAND (SP)
L -1 with Little to Some Coarse to Fine Gravel,
- 201 =4 and Trace Silt and Clay.
3 ol 7.5E7
-
-
| -
4 o 2.3E8
' : 30—;?:};_5
5 C 6.6 E7
: 35
6 - 3.6 E6
| PN e

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling
Depth to Water
Depth to Cave in

While Drilling ¥

Upon Completion of Drilling Start

Driller

Y Logger

\\The stratification lines represent the approximate boundary between soil types
and the transition may be gradual.

Drill Method 4 1/4" 1.D. HSA

11/12/91 End  11/12/91
Mathes Chief CSY Rig CME-75
CSY Editor SGW




LOG OF TEST BORING BoringNo,  MW19
—————— Project North Bronson RI/FS Surface Elevanon 913 0
= _—' o o ~{ Job No. - 7005100/159
\ A ZYN Location _ Bronson, Michigan B Sheet 2 of 2 JI
One Science Court, P.O. Box 5385, Madison, W1 53705 TEL. (608) 231-4747
f SAMPLE VISUAL CLASSIFICATION FIELDGC
::c) Moist N | Depth and Remarks Total VOCs - Area Count

ol

7 [_ _: 2.0E6
: 45_4';'_;::_;3“ '

| =

g = 6.3 ES
a8
T S0
= oy

9 - 3.1E5
: 55_:{-1'1-5
Z Wi Dense, Gray Silty Fine to Coarse SAND
- "N\ (SM) with Some Clay and Trace to Little
- Fine Gravel
— 60—
Z End of Boring at 58.2 ft
— 65—
F
T 70—
C
F
75+
-
-
" 80—
K




Mounitoring Well Coastruction Information (STICK-UF)

PROJECT  Norh Bronson RI/FS

BORING/WELL NO. _ MW13

DATE _ 111291

PROJECT NUMBER __ 70051.53

ELEV. 31-4 & K PROTECT NG __4in. Steel
) . AS in. St
STICK-UP 2.5 @ 1. OTECTIVE CAS in. Stee
ELEv. S13.0 & 2R LOCKING _ Yes (2002 Kev)
2. CONCRETE SEAL _ None
3. TYPE OF SURFACE SEAL {IF INSTALLED)
@ Fine Granular Benlanite
== 4. SOLID PIPE TYPE __ Stainless Steel
I = SOLID PIPE LENGTH __ 19.3
= {j____@ JOINT TYPE _Flush threaded with 0" rings
I |= 5. TYPE OF BACKFILL Fine Granular Bentonite
= = EACKFILL INSTALLED __from surtace
SEPTH 9.0 :_—g }g 6. TYPE OF LOWER SEAL (IF INSTALLED)
ZLEV. 904.0 > :—1:- :—E 3/4 in. Granular Bentonite
= H5—s
== O 7. SCREENTYPE  Stainless Steel
=| |Z] Natural
DEPTH 12.0 = ::1 Collepse SCREENLENGTH  5.15 1t
901.0 =1 =
|
ELEV. SLOT SIZE _ 0.0060 in. (26 slot)
DEPTH 14-° @
So8.2 SLOTTED INTERVAL LENGTH___ 4.63 R
ELEV. -
SCREEN DIAMETER __ 2.0n. ID
vk @ 8. TYPE OF BACKFILL AROUND SCREEN
w7 Nztural Collapse
55 9. TYPE OF BACKFILL Natural Collapse
e g )
10. DAILLING METHOD __ 4.25 in. HSA
DEPTH 22.0 11. ADDITIVES USED (IF ANY)
vy, 891.0
ELE Clear Water
&
DEPTH . (ALL DEPTHS MEASURED FROM GROUND SURFACE)
ELEV. 854.8

Elevetions based on USGS datum.
[pvk-301-28)



LOG OF TEST BORING Boring No. ~MW20

_————— Project - North Bronson RWVFS = Surface Elevation 914.1
= = o o Job No. 7005100/159
\ WARZYN Location Bronson, Michigan , Sheet 1 of 2
One Science Court, P.O. Box 5385, Madison, W| 53705, TEL. {608) 231-4747 /
/" SAMPLE VISUAL CLASSIFICATION FIELD GC
No. E ::C) Moist | N [ Depth and Remafks Total VOCs - Area Count

Earth Drilled t0 56.5 ft

- Sample intervals depict screened intervals
for water sampling.
l B 1.0 E9
1 - Soil types were determined by field
observation of drill cuttings and soils

AMRASARERASERARARA AR

11111

- 157 identified in borings from the site area.
5 - 2.0ES
L Brown to Gray, Fine to Coarse SAND (SP)
L with Litde to Some Coarse to Fine Gravel,
' L and Trace Silt and Clay.
3 - 1.7 E6
I
r
; 25—
e
i ' »
a - 1.1 E9
s
. r R
5 n 2.7 E8
-
-
-
r_
6 - 1.5 ER
WATER LEVEL OBSERVATIONS | GENERAL NOTES
While Drilling ¥ Upon Completion ot Drilling Start  11/23/91 End  11/23/91
Time After Drilling Driller Mathes Chief = CSY Rig CME-75
Depth to Water Y Logger CSY Editor SGW. o
Depth to Cave in Drill Method 41/4"1.D.HSA = =
\ The stratification lines represent the approximate boundary between soil types
and the transition may be aradual. I - - -




VAR

ZYN

N

LOG OF TEST BORING

Project North Bronson RI/FS

Lécation ) ‘, Bl;;)ns})n, M-icAhiéaAn m

One Science Court, P.O. Box 5385, Madison, Wl 53705 TEL. (608) 231-

Boring No. MW20 \

Surface Elevauon 914.1
Job No.  7005100/159 \
Sheet 2 of 2

4747 /

_ f SAMPLE

VISUAL CLASSIFICATION

FIELD GC

-
| (Pl\:c) Moist | N | Depth and Remarks Total VOCs - Area Count
- l -
7 - T0ES
} N 45—
- 8 - 8.5E7
- soo
- ‘ L
5 - ND.
- 1i1l| Dense, Gray Sllty Fine to Coarse SAND
- . H{Hl (SM) with Some Clay and Trace to Little
55— |} .
- !]IW Fine Gravel
- - End of Boring at 56.5 ft
— 60 N.D. = Nothing Detected
- — 65—
? — 707
_ 75—
. -
— 80—




Moaitoring Well Construction Information (STICK-UP)

\‘(/ARZY\I

PROJECT  North Bronson RI/FS

BORING/WELL NO. _ MW20

DATE __ 11/24/81

PROJECT NUMBER __ 70051.53

ELEV. 35500 & A OTECTIVE C in. Steel
STICK-UP 2.0 > ___@ 1. PR ASING  4in. Stee
ELEV. 914.1 - - LOCKING  Yes (2002 Key)

2. CONCRETE SEAL __ None

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentonite

4. SOLIDPIPETYPE  Stainless Steel

SOLID PIPELENGTH ___17.3 #

@ JOINT TYPE Flush threaded with “O" rings

5. TYPE OF BACKFILL Fine Granular Bentonite

BACKFILL INSTALLED from surface

6. TYPE OF LOWER SEAL (IF INSTALLED)

3/4 n. Granular Bentonite

— 5)
7. SCREENTYPE __ Stainless Steel

NI LI R T S R

U Y S R TR

DEPTH 8.5 SCREENLENGTH__ 5.15 ft
ELEV. ‘ 305.6 SLOT SIZE _ 0.0060 in. (&6 slot)
DEPTH 12-° SLOTTED INTERVAL LENGTH___4.63 &
ciEy. S01.6 :
SCREEN DIAMETER _ 2.0in.1D
8. TYPE OF BACKFILL AROUND SCREEN
Nztural Collapse
9. TYPE OF BACKFILL Natural Collapse
10. DRILLING METHOD __ 4.25 in. HSA
DEPTH_ 20.5 11. ADDITIVES USED (IF ANY)
ELEV.  893-6 None
DEPTH 56.5 (ALL DEPTHS MEASURED FROM GROUND SURFACE)

ELEV. 857.6

T NNk Ny

Elevations based on USGS datum.



LOG OF TEST BORING Boring No. MW 21 \
= Project North Bronson RI/FS Surface Elevation 916. 6,
= = S Job No.  7005100/159 ‘
WARZYN Locaton  Bronson, Michigan Sheet 1 of 2 )
\ One Science Court, P.O. Box 5385, Madison, Wi 53705, TEL. {(608) 231-4747
SAMPLE VISUAL CLASSIFICATION FIELD GC
T
No ::(; Moist | N | Depth and Remarks Total VOCs - Area Count
o Earth Drilled to 58.0 ft
= 1o~“v ;
1 L =] - Sample intervals depict screened intervals 1.5 ES
- for water sampling.
E - Soil types were determined by field
- observation of drill cuttings and soils
2 - 15 identified in borings from the site area. 6.5 ES
o |
n { . Brown to Gray, Fine to Coarse SAND (SP) ;’
- t 1 with Little to Some Coarse to Fine Gravel, i
3 — %7 | and Trace Siltand Clay. 3.5 E8
3 S 2.7E8
5 - 30—4 18£8
6 o 2.6 E7
B - 40‘41

WATER LEVEL OBSERVATIONS

GENERAL NOTES

Time After Drilling
Depth to Water
Depth to Cave in

While Drilling ¥

Upon Completion 6f Drilling Start

i

Logger

\The stratification lines represent the approximate boundary between soil types
and the transition may be gradual.

11/8/91 End

Driller Mathes Chief
CSY Editor
Drill Method 41/4" 1. D. HSA

11/8/91
CSY
SGW

Rig CME-75




f LOG OF TEST BORING MW21

Boring No. ,
e Project North Bronson R/FS =~ | Surface Elevation = 916.6
= = o o o Job No.  7005100/159
\ WARZYN Location Bronson, Michigan ) Sheet 2 of 2 /
One Science Court, P.O. Box 5385, Madison, W1 53705 TEL. {608) 231-4747
/" SAMPLE VISUAL CLASSIFICATION FIELD GC
-
No. EI' :?:(; Moist | N | Depth and Remafks Total VOCs - Area Count,
7§ ST E6

l’l']lllT

8 - 3.8 E6
E_
-
-

9 - 1.3 E7

vl Dense, Gray Silty Fine to Coarse SAND

- -i‘rg[?-j_i (SM) with Some Clay and Trace to Little
- 4l Hh Fine Gravel
- ’Elf'[fi
E_ o End of Boring at 58.0 ft
| -

: — 65

i S

! r
— 70—

| —
75
— 80—
- j




il
q”\

WARZYN

ELEV. 919.06 4 —,

STICK-up 2.5
— ELEV. 916.6

Fal

NI Y I S

— pePTH 11-0
ELEV.  905.6 >
- pepty_ 120
ELEY, 90%.6
- =0
DEPTH _20.03
TELEV. 896.6
_JEPTH_ 580
CLEV.  858.6

[pvk-301-26]

Monitoring Well Construction Information (STICK-UP)

PROJECT___ North Bronson RI/FS

BORING/WELL NO. _ MW21

DATE _ 11/09/91

PROJECT NUMBER ___70051.53

1. PROTECTIVE CASING __ 4in._Steel

LOCKING _ Yes (2002 Key)

2. CONCRETE SEAL None

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentonite

4. SOLIDPIPETYPE Stainless Stee!

SOLID PIPE LENGTH _17.4 1

JOINT TYPE Flush threaded with "O" rinas

5. TYPE OF BACKFILL Fine Granular Eentonits

BACKFILL INSTALLED  from suriace

6. TYPE OF LOWER SEAL (IF INSTALLED)

3/4 in. Coarse Granular Bentonite

SCREEN TYPE  Stainless Steel

-~

SCREENLENGTH 5.5 #t

SLOT SIZE __ 0.0060 in. (#6 slot)

SLOTTED INTERVAL LENGTH__ 4.63 &

SCREEN DIAMETER __ 2.0in. 1D

8. TYPE OF BACKFILL AROUND SCREEN

Nztural Collapse

§. TYPE OF BACKFILL Natural Collanse

10. DRILLING METHOD __4.25in. HSA

11. ADDITIVES USED (If ANY)

None

(ALL DEPTHS MEASURED FROM GROUND SURFACE)

Elevations based on USGS datum.



LOG OF TEST BORING

Boring No. _ MWZZ_

/ -

e Project North Bronson RI/FS Surface Elevation  913.3 |
= = _ , o Job No.  7005100/159
\ WARZYN | Location Bronson, Michigan Sheet 1 of 2
One Science Court, P.O. Box 5385, Madison, WI1 53705, TEL. (608) 231-4747
[ SAMPLE VISUAL CLASSIFICATION FIELDGC )
N, ;z:c) Moist | N | Depth and Remarks Total VOCs - Area Count
- Earth Drilled 0 64.0 ft
I
o :
- 57
— o
—
=
. 10— - Sample intervals depict screened intervals
1 = for water sampling. 6.0 E6
- - Soil types were determined by field
- observation of drill cuttings and soils
’ ' L identified in borings from the site area.
2 - 35E7
-
| . Brown to Gray, Fine to Coarse SAND (SP)
1 ’ - o1 with Little to Some Coarse to Fine Gravel,
[ C 20‘;5'1;:5-' and Trace Silt and Clay.
3 I - 6.4 E7
| -
4 - 1.1 E7
r
I
- |
| ’ —
6 L 24E5
r
- 40_3___55
WATER LEVEL OBSERVATIONS

GENERAL NOTES

D
D

While Drilling
Time After Drilling

epth to Water
epth to Cave in

VA

Upon Completion of Drilling Start  11/11/91 End  11/11/91

i |

The stratification lines represent the approximate boundary between soil types

N

and the transition may be gradual.

Driller Mathes Chief
Logger CSY Editor SGW_
Drill Method 4 1/4" I.D. HSA

CSY Rig CME-75




LOG OF TEST BORING Boring No.  MW22 w

— Project ] North Bronson RI/FS =~~~ | Surface Elevaton _ 913.3 i
= = _ _ o JobNo.  7005100/159 \
WARZYN Location Bronson, Michigan Sheet 2 of 2
One Science Court, P.O. Box 5385, Madison, Wl 53705 TEL. (608) 231-4747
™~
SAMPLE VISUAL CLASSIFICATION FIELD GC \
::c) Moist | N | Depth and Remarks Total VOCs - Area Count
- N.D.
— 45—55;‘?-::?
S 38 ES
L
= ol
1.6 ES

1| Dense, Gray Silty Fine to Coarse SAND
I (SM) with Some Clay and Trace to Little
Fine Gravel

|
|
60—}
i
|

%57 End of Boring at 64.0 ft

N.D. = Nothing Detected

70—

80—

Illl!ll]lll]er']l[III'T]I‘I1TI[I]IIII1IIITIIIIIIITTIllll[lll[TrT7_1'_!




ELEV. 915.38

STICK-UP 2.5

ELEV. 913.3

DecPiH  10.0

ELey 9033

Wt R Y L

DEPTH 13.5
ZLEy. 899.8
pepTH 160
ZLey, 897.3
DEPTH  22.5
ELEV. 890.8
64.0
REPTH
ELEV.  849.3

fnuwle_Aan1.21

'PROJECT

Moaitoring Well Coastruction Information (STICK-UP)

North Bronson RI/FS

BORING/WELL NO.  MW?22

DATE ___ 111181

PROJECT NUMBER

C: 1.

S R Y S TR

O,
3/4" Granular.

Bentonite and
Natural Collapssz

10.

1.

70051.53

PROTECTIVE CASING __ 4 in. Steel

LOCKING __Yes (2002 Key)

CONCRETE SEAL __None

TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentanite

SOLID PIPE TYPE  Stainless Steel

SOLID PIPELENGTH ___18.8 #t

JOINT TYPE Flush threaded with "O" rings

TYPE OF BACKFILL Fine Granular Bentonite

BACKFILL INSTALLED from surfzce

TYPE OF LOWER SEAL (IF INSTALLED)

3/4in. Granular Bentonite

SCREEN TYPE  Stainless Steel

SCREEN LENGTH__ 5.15ft

SLOT SIZE ___0.0060 in. (#6 slot)

SLOTTED INTERVAL LENGTH___ 463 #

SCREEN DIAMETER 2.0in. 1D

TYPE OF BACKFILL AROUND SCREEN

Nztural Collapse

TYPE OF BACKFILL Natural Collapse

DAILLING METHOD __ 4.25in. HSA

ADDITIVES USED (IF ANY)

None

(ALL DEPTHS MEASURED FROM GROUND SURFACE)

Elevziions based on USGS datum.



A

LOG OF TEST BORING

Project “North Bronson RUFS

WARZYN Location Brb;‘lson, Mfcﬁigan o

One Science Court, P.O. Box 5385, Madison, WI 53705, TEL. {(608) 231-4747

Surface Elevation 911
Job No. 7005100/159
Sheet I of 1

Boring No. MW23

5

_/ SAMPLE
No.

\Qe stratification lines represent the approximate boundary between sail types

and the transition may be gradual.

.

VISUAL CLASSIFICATION FIELD GC &
=
§ (F::(; Moist | N | Depth and Remarks Total VOCs - Area Count
- C
ol Earth Drilled to 35.0 ft
-
l :_ 10_4; ..: 19 E6
- it - Sample intervals depict screened intervals
- - ' for water sampling.
2 - 1.3 E6
L - Soil types were determined by field
- - observation of drill cuttings and soils
' | o157 identified in borings from the site area. |
i [ - i
3 ; - Brown to Gray, Fine to Coarse SAND (SP) 1.1 E5
- - with Little to Some Coarse to Fine Gravel,
_ zoﬂ-;;g}_‘: and Trace Silt and Clay.
- l - E ;
4 o o 1.1 E6
s |
_ - t77{l Dense, Gray Silty Fine to Coarse SAND
= 11 (SM) with Some Clay and Trace to Little
S C L Fine Gravel
- A
- End of Boring at 35.0 ft :
- £
— | E_
; — 4
! WATER LEVEL OBSERVATIONS GENERAL NOTES
- While Drilling ¥ Upon Completion of Drilling Start  11/13/91 End  11/13/81
Time After Drilling Driller Mathes Chief CSY Rig CME-75
Depth to Water Y (Logger CSY Editor SGW
— Depth to Cave in Drill Method 4 1/4" 1.D. HSA




|
lll

|

|l

WARZYN

ELEV. 913.75 $
STICK-UP 2.5

ELEV, 911.5

DEPTH 6.0 =
ELEV.  905.5 =
DEPTH 7.0

ELEV. 904.5
DEPTH_15.0

ELEV.  896.5

pepTH_ 35-0

ELev,  876-5

Moanitoring Well Coastruction Information (STICX-UP)

PRQJECT _ North Bronson RI/FS

BEORING/WELL NO. _ MW23

DATE __ 11/13/51

PROJECT NUMBER __ 70051.53

1.

11

PROTECTIVE CASING __ 4 in. Steel

LOCKING __Yes (2002 Key)

CONCRETE SEAL __None

TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentonite

SOLID PIPE TYPE Stainless Steel

SOLID PIPELENGTH __12.3 ft

JOINT TYPE Flush threaded with “O" rings

TYPE OF BACKFILL Fine Granular Bentonite

EACKFILL INSTALLED  from surdzace

TYPE OF LOWER SEAL (IF INSTALLED)

3/4 in. Granular Bentonite

SCREEN TYPE  Stainless Steel

SCREEN LENGTH__ 5.15ft

SLOT SIZE ___0.0060 in. (#6 slot)

SLOTTED INTERVAL LENGTH___ 4.63 &

SCREEN DIAMETER 2.0in. 1D

TYPE OF BACKFILL AROUND SCREEN

Nztural Collapse

TYPE OF BACKFILL Natural Collapse

DRILLING METHOD __ 4.25 in. HSA

ADDITIVES USED (IF ANY)

None

(ALL DEPTHS MEASURED FROM GROUND SURFACE)

Eleva’:ions based on USGS datum.



LOG OF TEST BORING Boting No.  MW24
——— Project North Bronson RI/FS =~ Surface Elevation 911.6
| — = o _ S ‘ Job No.  7005100/159
. WARZYN Location Bronson, Michigan Sheet 1 of 2 j
\ One Science Court, P.0. Box 5385, Madison, WI 53705, TEL. (608} 231-4747 —
SAMPLE VISUAL CLASSIFICATION FIELD GC \
No. (Bej Moist| N | Depth and Remarks Total VOCs - Area Count
in.
- Earth Drilled to 51.5 ft
; 10— ’ S - « -
- .- - Sample intervals depict screened intervals
F for water sampling.
I o ' 30E7
- - Soil types were determined by field
F observation of drill cuttings and soils
i ) C 157 identified in borings from the site area.
: D C
b2 - 6.0 E7
; = Brown to Gray, Fine to Coarse SAND (SP)
| - 1 with Little to Some Coarse to Fine Gravel,
g ; i — 2971 and Trace Silt and Clay.
| | L
3 l = 9.4E7
] C
| L
i :
L4 - 1.8 E8
: ‘ " 30
L i
! o -
.5 l o 32E7
= mpra s ;
I - |
6 S 1.6 E8
[ = a0 T ‘
WATER LEVEL OBSERVATIONS GENERAL NOTES ;
While Drilling V4 Upon Completion of Drilling Start  11/23/91 End  11/23/91 g
Time After Drilling Driller Mathes Chief CSY Rig CME-75
Depth to Water Yilogger CSY Editor SGW B
Depth to Cave in Drill Method 4 1/4" 1.D. HSA
The stratification lines represent the approximate boundary between soil types
and the transition may be gradual.




LOG OF TEST BORING

Boring No. MWZ{"

Surface Elevation  911.6 \

_— —— Project North Bronson RI/FS
] = = 7 ) Job No. 7005100/159 [
WARZYN Location _ Bronson, Michigan i Sheet 2 of 2 /
One Science Court, P.O, Box 5385, Madison, Wi 53705 TEL. (608} 231-4747
/~  SAMPLE VISUAL CLASSIFICATION FIELD GC \
No. 1§ R |voist | N | Depth and Remarks Total VOCs - Area Count
7 o 5.9E7
sy
DT
8 - 3T7TE7
[— 50—Jm’-; Dense, Gray Silty Fine to Coarse SAND
s (SM) with Some Clay and Trace to Little
Lot Fine Gravel
' End of Boring at 51.5 ft
f 55-)
!
| E -
! E 65
‘ E
: 70
‘. L !
| S
! o
-
' — 75
80~
i
|




Monitoring Well Coanstruction Information (STICK-UP)

- PRQJECT  North Bronson RUFS

EORMNG/WELL NO. _ MW24

DATE _ 11/23/91

PROJECT NUMBER __ 70051.53

= ELEV. 913.83
~ STICK-UP 2.5 1. PROTECTIVE CASING __4in. Steel
— ELEV. 911.6 LOCKING __ Yes _ (2002 Key)
2. CONCRETE SEAL __ None
3. TYPE OF SURFACE SEAL (IF INSTALLED)
Fine Granular Bentonite
"_—Té ::3 4. SOLID PIPE‘TYPE Stainless Steel
::§ ::? SOLID PIPE LENGTH __ 283 1
::E _:fg___@ JOINT TYPE _Flush threaded with O~ rinas
- ::é :_T; 5. TYPE QF BACKFILL Fine Grzaular Bantonite
'_:‘_§ :_‘; BACKFILL INSTALLED  from surizce
- :Zg ::g . 6. TYPE OF LOWER SEAL (IF INSTALLED)
_ ::_E_ i——g 3/4 in. Granular Bentonite
E‘;_f g——@ 7. SCREENTYPE _ Stainless Steel
— DEPTH 6.5 ::§ ::é SCREEN LENGTH__ 5.15 ft
ELEV. 90> N | SLOT SIZE __ 0.0060 in. (#6 siot
_ peptH_’-° 6
Ly 061 SLOTTED INTERVAL LENGTH__ 4.63 t
SCREEN DIAMETER __ 2.0in. 1D
8. TYPE OF BACKFILL AROUND SCREEN
—_ Natural Collapse
S.  TYPE OF BACKFILL Natural Collapse
- 10. DAILLING METHOD __ 4.25 in. HSA
DEPTH 31.0 11. ADDITIVES USED (IF ANY)
TELEV. 8806
None
_DEPTH 51.5% (ALL DEPTHS MEASURED FROM GROUND SURFACE)
ELEV.  860.1

Elevations based on USGS datum.
(pvk-301-23]



LOG OF TEST BORING

Boring No. 4MW25
—_———— Project North Bronson RI/FS Surface Elevation 1909.0
= = S Job No. 7005100/159
{ WARZYN Location Bronson, Michigan Sheet 1 of 1 /
One Science Court, P.O. Box 5385, Madison, WI 53705, TEL. (608) 231-4747
[~ _SAMPLE VISUAL CLASSIFICATION FIELD GC
No. (F:(; Moist| N | Depth and Remarks Total VOCs - Area Count
- b Earth Drilled to 30.0 ft
i
I SR 85 E5
S
E “z] - Sample intervals depict screened intervals
- 4 for water sampling.
2 - 1.2 E6
n - =1 - Soil types were determined by field
P L_ 7] observation of drill cuttings and soils
: 18 ;-'f,:ﬁjg identitied in borings from the site area.
3 S [0E6
L .| Brown to Gray, Fine to Coarse SAND (SP) —
1 2 with Little to Some Coarse to Fine Gravel,
- 1 and Trace Silt and Clay.
S -
4 R ND.
- 25_3@}5 Dense, Gray Silty Fine to Coarse SAND
- '}5'# (SM) with Some Clay and Trace to Liule -
- IWJ) Fine Gravel
C AIRY
n [ _
| = b
| :‘_ 3C At
3 @ End of Boring at 30.0 ft B
- N.D. = Nothing Detected
/ — 35—
I -
40—

WATER LEVEL OBSERVATIONS

GENERAL NOTES

While Drilling
Time After Drilling
Depth to Water
Depth to Cave in

Y

Upon Completion of Drilling

Start
Driller

e

Logger

=

The stratification lines represent the approximate boundary between soil types

and the transition may be gradual.

Drill Method 4 1/4" I.D. HSA

11/21/91 End  11/21/91
Mathes Chief CSY Rig CME-75

CSY  Editor SGW -




ELEV. 911.57 G

R UL U ST N TG T

STICK-UP 2.5
— ELEV. 909.0
— DEPTH 7.5
ELEv. S01.5
—DEPTH -/
ELEv, 8993
JEPTH 17.0
_ELEV. 892.0
_JEPTH 30.0
FLEV.  879.0

[pvk-301-22]

Monitoding Well Coastruction Information (STICK-UP)

PROQJECT  North Bronson RI/FS

BORIMG/WELL NO.  MW25

DATE __ 112181

PROJECT NUMBER ___70051.53

1. PROTECTIVE CASING __ 4 in. Steel

LOCKING  Yes (2002 Key)

2. CONCRETE SEAL ___None

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentonite

4. SOLIDPIPETYPE  Stainless Steel

SOLID PIPELENGTH ___ 14311

JOINT TYPE Flush threaded with "O" rings

n

TYPE OF BACKFILL Fine Granular Bentonite

BACKFILL INSTALLED from surface

6. TYPE OF LOWER SEAL (IF INSTALLED)

3/4 in. Granular Bentonite

7. SCREENTYPE  Stainless Steel

SCREEN LENGTH__ 5.15 #t

SLOT SIZE ___0.0060 in. (#6 slot)

SLOTTED INTERVAL LENGTH__ 4.83 11

SCREEN DIAMETER 2.0in. 1D

8. TYPE OF BACKFILL AROUND SCREEN

Nzivral Collapse

€. TYPE OF BACKFILL Natural Collapse

10. ORILLING METHOD __ 4.25in. HSA

11. ADDITIVES USED (IF ANY)

None

(ALL DEPTHS MEASURED FROM GROUND SURFACE)

Elevations based on USGS datum.



a LOG OF TEST BORING poing o, MW26 ) =
l ————— Project North Bronson RI/FS Surface Elevation 909.5
} = = ‘ 7 L Job No. 7005100/139
. WARZYN Locaton  Bronson, Michigan Sheet 1 of 1 » -
\
One Science Court, P.O. Box 5385, Madison, W| 53705, TEL. (608) 231-4747
SAMPLE VISUAL CLASSIFICATION FELDGC  \ ~
No. :{:i Moist | N | Depth and Remarks Total VOCs - Area Count
- Earth Drilled t0 31.0 ft
= o
- -
-
.
- - Sample intervals depict screened intervals -
- for water sampling.
1 3.5E8
E - Soil types were determined by field
{ - observation of drill cuttings and soils -
[ B identified in borings from the site area.
| -
2 L__ N.D. —
| Eo Brown to Gray, Fine to Coarse SAND (SP)
: L with Little to Some Coarse to Fine Gravel,
i ‘ B and Trace Silt and Clay.
3 r 2.0E8
’r L 254 o N
-
{ E— :,'1'.:[‘]' Dense, Gray Silty Fine to Coarse SAND ! I
1 — |41l (SM) with Some Clay and Trace to Little ‘
l i H-“ .
| — 30—};-{;};‘; Fine Gravel .
| E End of Boring at 31.0 ft
; 35 N.D. = Nothing Detected —
|
! (
| , _
| 40
WATER LEVEL OBSERVATIONS GENERAL NOTES -

While Drilling ¥ Upon Completion of Drilling
Time After Drilling
Depth to Water

g

Depth to Cave in
The stratification lines represent the approximate boundary between soil types

and the transition may be gradual.

Start  11/25/91 End  11/25/91
Driller Mathes Chief = CSY Rig CME-75
Logger CSY Editor SGW

Drill Method 4 1/4"LD. HSA J




P e ————
———— e

Monitoring Well Construction Information (STICK-UP)

WARZYN

- PROJECT  Nonth Bronson RIFS

BORING/WELL NO. __ MW26

DATE __ 11/26/31

PROJECT NUMBER __ 70051.53

ELEV. 911.74 5 —,
STICK-UP 2.5 O 1. PROTECTIVE CASING 4 in. Steel
— ELEV. 909.5 g4 - LOCKING  Yes (2002 Key)
2. CONCRETE SEAL  None
3. TYPE OF SURFACE SEAL (IF INSTALLED)
Fine Granular Bentonite
= 4. SOUID PIPE TYPE __ Stainless Steel
= SOLID PIPE LENGTH __12.3 #
= JOINT TYPE _Flush threaded with 0" rinas
—:g 5. TYPE OF BACKFILL Fine Granular Bentonite
= BACKFILL INSTALLED__ from surface
= 6. TYPE OF LOWER SEAL (IF INSTALLED)
E‘E = None
| =0
=l = 7. SCREENTYPE Stainless Steel
— DEPTH ~------- == SCREEN LENGTH__ 5.15 ft
ELEV. SLOT SIZE  0.0060 in. (#6 slot)
— DEPTH_5-3
SLOTTED INTERVAL LENGTH  4.63 ft
ELEV. 904.0
SCREEN DIAMETER  2.0in. 1D
8. TYPE OF BACKFILL AROUND SCREEN
- Nztural Collapse
8.  TYPE QF BACKFILL Natural Collapse
- 10. DRILLING METHOD  4.25 in. HSA
15.0
DEPTH " 11. ADDITIVES USED (IF ANY)
— 4.
ELEV.
None
peptH  31-0
- (ALL DEPTHS MEASURED FROM GROUND SURFACE)
ELEV. 878.5

Elevations based on USGS datum.
[pvk-301-21)



LOG OF TEST BORING Boring No. MW27

———— Project North Bronson RI/FS Surface Elevation , 910.8
= == o o JobNo.  7005100/159
’\ WARZYN Location Bronson, Michigan Sheet 1 of 2 [
One Science Court, P.O. Box 5385, Madison, WI §3705, TEL. (608) 231-4747 / '
SAMPLE VISUAL CLASSIFICATION FIELDGC  \ _
No. :‘:’“; Moist | N | Depth and Remarks Total VOCs - Area Count
- Earth Drilled to 60.0 ft
S
.
F
- 10—:_:::_;_"::{ - Sample intervals depict screened intervals
| F for water sampling. -
i - ND.
- - Soil types were determined by field
- observation of drill cuttings and soils
1 ‘ . - identified in borings from the site area. -
) = 7565
L Brown to Gray, Fine to Coarse SAND (SP) -
C with Little to Some Coarse to Fine Gravel,
’ L and Trace Silt and Clay.
3 - ) N.D. -
, . -
- 30__1.--: ,‘
l ] I
5 E 3.2E6 -
n
i C —
6 C 6.3E4
1T T s 1 ‘
WATER LEVEL OBSERVATIONS GENERAL NOTES ‘

Time After Drilling
Depth to Water
Depth to Cave in

While Drilling ¥

Upon Completion of Drilling Start  11/24/91 End  11/24/91

i

Logger  CSY Editor SGW

The stratification lines represent the approximate boundary between soil types
and the transition may be gradual.

Dnller Mathes Chief CSY Rig CME-75

Drill Method 41/4"1.D. HSA

-




—

LOG OF TEST BORING

Boring No. MW27

= Project North Bronson RI/FS Surface Elevation >9,—,1—0.8. ‘ \'
= — ) S S - Job No. - 7005100/159 ‘
., WARZ YN Location  Bronson, Michigan | Sheet 2 of 2 !
- One Science Court, P.O. Box 5385, Madison, Wl 53705 TE!. (608} 231-4747 /
/" SAMPLE VISUAL CLASSIFICATION FIELD GC
™
No. ; ::(; Moist | N | Depth and Remarks Total VOCs - Area Count
| -
7 = 2.4E7
3 - 4.7 E7
- so
g m 6.7 E6
- °° L Dense, Gray Silty Fine to Coarse SAND
C -i‘!f'j‘f‘j (SM) with Some Clay and Trace to Little
- 24 Fine Gravel
e
- End of Boring at 60.0 ft
| -
’ Z N.D. = Nothing Detected
‘ — 65—
: —
| a2
| — 7o
— 75—
— 80—




e —— Monitoring Well Coastruction Information (STICK-UP)

PRQJECT  North Bronson RI/FS

BORING/WELL NO. _ MW27

DATE ___11/25/91

PROJECT NUMBER __70051.53

ELEV. 913.33 :; I
STICK-UP 2.5 ___@ 1. PROTECTIVE CASING __4in. Steel
ZLEV. 910.8 LOCKING __Yes (2002 Key)
2. CONCRETE SEAL __ None
3. TYPE OF SURFACE SEAL (IF INSTALLED) i
Fine Granular Bentonite |
i—§ ::5 4. SOLIDPIPETYPE _ Stainless Steel
:ié —__zé SOLID PIPE LENGTH __ 46.3 1
:é :E @ JOINT TYPE _Flush threaded with "0~ rinas
::.—E ::g S. TYPE OF BACKFILL Fine Granular Bentonite
::,3 i.—:;_ EACKFILL INSTALLED  from surface
:% :_—g 6. TYPE OF LOWER SEAL (IF INSTALLED)
—_% i:; Natural collapse and Bentonite Slurry
::-:: ;__g__——@ 7. SCREENTYPE _ Stainless Steel
DEPTH 4.7 ::5 :jg SCREENLENGTH__ 5.15#
ELEy, 3061 y - SLOT SIZE __0.0060 in. (6 slot
pepTH 37-0 @
Ly 873.8 SLOTTED INTERVAL LENGTH___ 4.63 ft
SCREEN DIAMETER __ 2.0in.ID
@ 8. TYPE OF BACKFILL AROUND SCREEN
Nztural Collapse
S. TYPE OF BACKFILL Natural Collapse
o \8 10. DRILLING METHOD __ 4.25 in. HSA
DEPTH 49.0 11. ADDITIVES USED (IF ANY)
ZLEV. 861.8 None :
JEPTH 60.0 C (ALL DEPTHS MEASURED GROUND SURFACE)
Ev.  80.8 Elevztions based on USGS datum.

... AN4 AN



LOG OF TEST BORING g o MW28 |
————— Project  North Bronson RI/FS Surface Elevation 908.0
| — = _ o o JobNo.  7005100/159 |
i WARZYN Location Bronson, Michigan Sheet 1 of 1 ;
\
One Science Court, P.O. Box 5385, Madison, W| 537065, TEL. (608) 231-4747
/ SAMPLE VISUAL CLASSIFICATION FIELD GC
no. P st | N | Depr and Remarks Total VOCs - Area Count
- Earth Drilled to 25.0 ft
=
" o - - :
= .=} - Sample intervals depict screened intervals
L for water sampling.
1 E 7.1 E7
- - Soil types were determined by field
| - »1  observation of drill cuttings and soils
| | - 155 .| identified in borings from the site area.
; | -
| 2 o o N.D.
' o =" Brown to Gray, Fine 10 Coarse SAND (SP)
L #4 with Little to Some Coarse to Fine Gravel,
— 27| and Trace Silt and Clay.
- ;f{ff}; Dense, Gray Silty Fine to Coarse SAND
o I.‘,jﬂ'}' (SM) with Some Clay and Trace to Little
o 'I}}-[i;J! Fine Gravel
T g iy
Z End of Boring at 25.0 ft
! o N.D. = Nothing Detected
— 30—
é a a
5 -
— 35—
| " 40

WATER LEVEL OBSERVATIONS

GENERAL NOTES

While Drilling ¥ Upon Completion of Drilling
Time After Drilling

Depth to Water

Depth to Cave in

I ]

\\ The stratification lines represent the approximate boundary between soil types
and the transition may be gradual.

Start  11/26/91 End  11/26/91

Driller Mathes Chief CSY Rig CME-75

Logger CSY Editor SGW
Drill Method 4 1/4" 1.D. HSA




ELEV. 910.47 G

STICK-UP - 2.5
ELEV. 908.0
DEPTH --------
ELEV. ~===70-
DEPTH 6.5
ELEV. 90L.5
DEPTH 15.0
ELEV. 893.0
DEPTH 25.0
ELEV, 883.0

lpvk-301-19)

5

NN e R

Monitoring Well Construction Information (STICK-UP)

PROJECT  Nonh Bronson RI/FS

BORING/WELL NO. MWw28

DATE ___11/26/91

PROJECT NUMBER __70051.53

1. PROTECTIVE CASING __4in. Steel

LOCKING __Yes (2002 Key)

2. CONCRETE SEAL __ None

3. TYPE OF SURFACE SEAL (IF INSTALLED)

Fine Granular Bentonite

4. SOLID PIPE TYPE_ Stainless Stee!l

SOLID PIPELENGTH __ 12.4 t

JOINT TYPE Flush threaded with "O" rinas

o

TYPE OF BACKFILL Fine Granular Bentonite

BACKFILL INSTALLED from surface
6. TYPE OF LOWER SEAL (IF INSTALLED)

None (fine granular Bentonite)

7. SCREENTYPE  Stainless Steel

SCREEN LENGTH__ 5.15#t

SLOT SIZE _ 0.0060 in. (#6 slot)

SLOTTED INTERVAL LENGTH__ 4.63 #t

SCREEN DIAMETER 20in. 1D

8. TYPE OF BACKFILL AROUND SCREEN

+ Natural Collapse

¢, TYPE OF BACKFILL Natural Collapse

10. DRILLING METHOOD __ 4.25in. HSA

11. ADDITIVES USED (IF ANY)

None

.(ALL DEPTHS MEASURED FROM GROUND SURFACE)

Elevations based on USGS datum.



LOG OF TEST BORING | Boring No. MW29
———— Project - North Bronson RI/FS Surface Elevation  914.2
’ = = ‘ A o JobNo.  7005100/159 i
\ WARZYN | Location  Bronson, Michigan , Sheet 1 of 2 j
h One Science Court, P.O. Box 5385, Madison, WI 53705, TEL. (608) 231-4747
/’ 3
SAMPLE VISUAL CLASSIFICATION FIELD GC )
No. g (Fl‘:c) Moist | N | Depth and Remarks Total VOCs - Area Count
- Earth Drilled t0 61.0 ft
- o
i Sample intervals depict screened intervals
- for water sampling.
1 ol 9.9 E5
- - Soil types were determined by field
L observation of drill cuttings and soils
= 1 identified in borings from the site area.
i C
| o
- Brown to Gray, Fine to Coarse SAND (SP)
i ff 1 with Little to Some Coarse to Fine Gravel,
! E 207 "] and Trace Silt and Clay.
: C
| i
2 - N.D.
— o
. Foes
, — 25
| —~ ‘ |
| - 5
1 = 30— | i
‘ b { { i
| - | |
3 - " 1.7ES
C
E e
1 {_ SSH o
i .
WATER LEVEL OBSERVATIONS GENERAL NOTES |
While Drilling ¥ Upon Completion of Drilling Start  11/27/91 End  11/27/91
! Time After Drilling L Driller Mathes Chief CSY Rig CME-75
! Depth to Water Y Logger CSY Editor SGW
Depth to Cave in Drill Method 4 1/4" I.D. HSA
The stratification lines represent the approximate boundary between soil types )
~_and the transition may be gradual. : :




LOG OF TEST BORING

Boring No. MW29

[ = Project North Bronson RVFS , Surface Elevation 9_147.2‘, )
= = _ L JobNo.  7005100/159
! WARZYN Location Bronson, Michigan Sheet 2 of 2 }‘
h One Science Court, P.O. Box 5385, Madison, Wl 53705 TEL. (608) 231-4747
SAMPLE VISUAL CLASSIFICATION FELDGC
No. {9 P2 |uoist | N | Deprn and Remarks Total VOCs - Area Count
4 I - 1.8 E7
— 50—
R N
5 I S 1.3 E5
E Lo
! - o
5 P T 85
; & = [ Dense, Gray Silty Fine to Coarse SAND
| | = 4% (SM) with Some Clay and Trace to Litile
- b— b S
| ',_‘.lfif_Jf Fine Gravel
R E i
i R
. =
| E End of Boring at 61.0 ft
i , N.D. = Nothing Detected
1 E 65—
! E !
E ' = 704
| —
! ! -
| = s
| —
| =
— 80—




Monitoring Well Construction Information (STICX-UP)

PROJECT  Norh Bronson RIFS

BORING/WELL NO. ___ MW?29

DATE __ 11/27/91

PROJECT NUMBER __ 70051.53

SLEV. 916.37 G ™ T _
JTICK-UP 2.5 @ 1. PROTECTIVE CASING __ 4 in. Steel
ELEV. 914.2 &~ _ A : o LOCKING _ Yes (2002 Key)
| ér—;é 2. CONCRETE SEAL _ None
e 3. TYPE OF SURFACE SEAL (IF INSTALLED)
Fine Granular Bentonite
::5 _T__-§ 4. SOLID PIPETYPE _ Stainless Steel
:_:§ ::§ SOLID PIPELENGTH __ 17.3 #t
:Zg :E @ JOINT TYPE _Flush threaded with "O" rinas
::——: E_—g 5. TYPE OF BACKFILL Fine Granular Bentonite
::é ::§ BACKFILL INSTALLED __ from surface
:Zg ::2 6. TYPE OF LOWER SEAL (IF INSTALLED)
:Zg :% 3/4 in. Granular Bentonite
::§ ::? : 7. SCREENTYPE  Stainless Steel
DEPTH 8-5 ::g ::g SCREENLENGTH__ 5.15 #t
ELEV.  90°7 ) SLOT SIZE __ 0.0060 in. (#6 slot)
DEPTH 9.5 (6)
Ley  904.7 SLOTTED INTERVAL LENGTH___ 4.63 H
SCREEN DIAMETER __ 2.0in. 1D
8. TYPE OF BACKFILL AROUND SCREEN
Naturzl Collapse
€. TYPE OF BACKFILL Natural Collapse
10. DRILLING METHOD __ 4.25in. HSA
DEPTH 20.0 11. ADOITIVES USED (IF ANY)
ELEV. 894.2
None
DEPTH 61.0 (ALL DEPTHS MEASURED FROM GROUND SURFACE)
ELEV. 83-2 Elevations based on USGS datum.

[pvk-301-18]



W LOG OF TEST BORING Boring No. __PZ1S,D
ARZYN Project ... NORTH.BRONSON RI/FS._ | Surface Elevation . 913.7
Job No. . .....700351 . ..
Location ... .BRONSON,MI . |Sheet _ 1 __.of .2
41551 ELEVEN MILZ RCAD,PO BCX 8012, - NGVI, MI. 48376 - TEL. (313) 344-0205
SAMPLE VISUAL CLASSIFICATION SOIL PROPERTIES "\
No. é(?:c)ﬂoist N | Depth and Remarks WNu | HOw | LEL
- Medium Dense, Dark Brown to Brown,
SS-0I1 g 20| M | 33 | C - F SAND, some C - F Gravel and 000 |0
£ or :{ Clay (SP). This may be fill material.
ss-02f[ 20 [mM/w[ 3 6fz  [Z=] Medivm Dense, Brown and Dark Brown, 00[0]o0
v N 25 ‘\c - F Gravelly, C - F SAND (SP-GP). [
E Medium Dense, Dark Brown to Brown,
r C - F SAND, little Fine Gravel (SP).
SS-05 @ 24 W | 2 4;_ Medium Dense, Brown to Tan, C - F 00 1] 0 0
b &- AND, trace to some C - F Gravel
E (SP).
SS-04 8 24 W | 3 5¢0 --#/| Medium Dense, Brown to Tan, C - F 000 | O
3 20 54 4v| SAND, trace Fine Gravel (SP).
SS-05@ 24| W | 560 ;=11 Medium Dense to Dense, Brown to Tan, 0040
2 157 g4 t:0f C - F SAND, some C - F Gravel, trace
- =0 Sile (SP).
C
SS-06g 0| W [ 2 7 =4 No Sample Recovery. Split-spoon was 00 0
l 9 13' soto filled with "blow in™ Matarial consisting
WATER LEVEL OBSERVATIONS GENERAL NOTES \
While Drilling Y4 9.9 Upon Completion of Drilling Start  11/6/91 End 11/6/91
Time After Drilling DrillerMATHESChief _ CSY.. RigCME
Depth to Water Y|Logger..CSY. Editor. CSY.. =z75.. .
Drill Method 4.25" HSA ... ...

\ Depth to Cave in

The stratification lines represent the approximate bouncary between soil
tyces and the transition may be gracual.




S

WARZYN

o4

41551

Project ..

LOG OF TEST BORING

Location ...

ELEVEN MILE RCAD, PO BOX 8012,

"

NOVI, MI. 48376 - TEL. (313) 344-0205

SAMPLE

Moist N

T
io. y! Rec

Bcin

Depth

VISUAL CLASSIFICATION
and Remarks

SOIL PROPERTIES

Koy KCN | LEL

T

-

trace Clav (SP-GP)

T

10
12

=1
-07

Y /M
M

49
012

it

IIIIITIIIIlll!{jIIIrIWII—ITIIIIIX 1'][

]I]I]’l[l]l]lllllll]l]llT‘llY]Y[lIl]llll!lTlT]lTWIT

45—

50—

55

60—

65—

70—

75

80—

85—

Eravel (SM).

Medium Dense to Suff, Gray, Silty,
C - F SAND, some Clay, little C - F

f

End of Boring at 44.0°




ELEV.
STICK-UP_2.4 _ s| ;
fLev. _812.73 'y

- 912.62 i
fev. 20l gl i ~
smek-up_2:3 _pl | AN
ey, 910.3 . _..____-_..._.Qz
] il
=TGR [
N TSI
HI=TT=1 ¥__O
- 3
Ry F=TE
peptH 0.0 s
gLey. . 910.3 s>
DEPTH _6.0
RN
FLev._904.3 ‘6/ o]
- o‘ J‘Lo-
.:. .ﬁ:;.
L’:’: .F:?.
{ APRIS § KL
‘0 on'o.-
ELEV. _898.3 IL
DEPTH kT

pDEPTH _H1.0 ¢t

ELev. 8693 o/

DEPTH_H4.0 .

..
..

INSTALLATION MONITORED
BY:__ CSY

NESTED PIEZOMETER DETAIL SHEET

il

15

-

(2]

0

10. TYPE OF LOWER SEAL
1. TYPE OF BACKFILL__Natural collapse

® 00 & O @@@@g

PROJECT North Bronson RI1/FS

PROJECT NO. _ 70051.53 -
SORING /WELL NO. PZ7 SED )
TE . 11/25/91 -

CHIEF /UNIT Mathes/CME75

. PROTECTIVE CASING vyes  NO
LOCKING YES - NO

. CONCRETE SEAL YES  NO

SOLID PIPE TYPE 1" Schedule 80 PVC

SOLID PIPE LENGTH SHALLOW PZ _11.4 ft
DEEP PZ 43.3 ft. _

JOINT TYPE SUXXIGKXXXCOR THREADED

. TYPE OF SURFACE SEAL (IF INSTALLED)

Fine granular Bentonite

. TYPE OF SEAL Fine granular Bentonite

6. SCREEN TYPE 1" Schedule 80 PYC -

SCREEN LENGTH 2.95 ft.

SLOT SiZe 26 slot/0.0060 in.
SLOTTED INTERVAL LENGTH ._2.73 i
SCREEN DIAMETER 1.0 1A

. TYPE OF BACKFILL AROUND SCREEN

Natural collapse

. TYPE OF SFAL None

TYPE OF BACKFiLL_Natural collapse
3/4" granular

ORILLING METHOD __%.25" HSA

. ADDITIVES USED (IF ANY) Clean water

ALL DEPTHS MEASURED FROM GROUND SURFACE_
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RESIDENTIAL WELL LOGS




GEOLOGIC AL SURVEY SAMPLE No.

v

WATER WELL RECORD

LU e

MICHIGAN DEPARTMENT

1

-~

MR o -

i ACT 294 PA 1965 OF

1 LOCATION OF WELL | S W% PUBLIC HEALTH

Cuunty jTownship Name fFratton Section Number |Town Numoer Range Numbper
Goranch | Bronson A sl ] Z7xs 9 xw

D::.ta' e Angd Direction from Roac Intersections

Yo mM :lc Aw-rh o
Ség/;lé?rgess & C 7 of /{l OCJ(lon B ron S

r eﬂ)’f‘d-
>l S MurTréeson

on Mic J'!L[Z',Lan

o 3 OWNER OF WELL:
o fr WCST’a«F?b;{T eson LK. ,(/‘\ WMo 2 QCL %or%e/-r'
’ LAY gl S mv-'rreson LA R

Breason Mictisarn

LOC.Me weth 77X in seection below S

re(cn Map:

4 WELL DEPTH: (compietez) Date ot ComoteYion

N
H T T
i o well [ sTherd $) v April /3 49372
- — _% — _:._ ._:_ }1)// ” I 5 [yCaale tool D Rotary L_J Oriven 4 E] Dug
—‘-——’.
| | ! M ‘e avre [ wottow rod O Jettes (3 3ored O
- —:— —':' - —:’“ -1 T F_?gﬂ 6 use: [iDomesnc T public Suopiy 7 industry
| | | ) /\’X Dlrruganon D Aur Conditioning Ci Commercral
Sl i A IO €Marresesr, Orestwer [
[ | .
| | 1 J 4 78":"‘455 aneadedg WeldedD i Meignt: Abcve Geeem
) ram,
! toMiLeE ' ., Surface l ft.
i
2 FORMATION TS | gareauer | it 2§ oeonweant L[ o5
STRATUM STRATUM in. to ft. Deoth { Orive Shce? ves&No D
8 SCREEN:

SORCﬁU\ Btomr\ Clau

=0

QO Type: J khcsd’ ﬂ‘s zass Ova.: "/ !

conrie Hravel with uer

Stots Gauze ,{s Length 3
;7 Set between g Z ft. ang ;g fr

Sam

mudclu\qc.lqg? node somelary 7

Ug Fittings: c IOSCA Bgv”m l’B/onKQ?’

rop 1411 rASe/¥ S

HC_r% Sa n&,: (‘303: ,a%*,.cg_l\

C\Q‘\ \a.v%p YR %muc.\ S\

9 STATIC WATER LEVEL -

bq [ ‘5 ft. below land surface

10 PUMPING LEVEL below land surface

7 7 :,5 ft. afterahrs. pumping Z,E g.p.m.

La.rk& (\Jla_u e A \—m_neJ
o q [@] M

8[ ft. after nrs. pumoing g.o.m.

[ va ve \alo xqe ‘Q/u;riia

11 WATER QUALITY in Parts Per Million:

tron {Fe) Chlorides (C!)

(&AJQ_\- cry \SCfaor ; .n\
LN =&+ = =)

Hardness QOther

12 WELL HEAD COMPLETION: [ in Acoroved 71t

B4 Pittess Agapter  [[]12°° Above Grace

13 wen Grouted? Dves W\Jo
{

—
D Neat Cament r_] Bantcnite [

Cepth: From ft. to .

14 Nearest Source of possible contamination

We!l disinfected upon compietion Qves t{ No

_Mfeez LlesTOirection T epnT lC Tvpe

15 pume: D Not installed

Manufacturer’s Name

§OORILEA, iTEw Na

Type: Submersibie
Jet (T Reciprocating

53
e

USE A 2ND SHEET iF NEEDED

Model Number HP 2;‘/«:!!5 [‘5
Length of Drop Pipe t1. capacity ££2 _G.P.M.

16 Remarks, elevation, source of data, etc.

Would maKe Yaem

Te Comeg T}\I’ou,L}i\ Serece mn 'A\\

Screenel ar STFR bur TO M uch
C \mu& weuM pex w\ow wWo rer

Dé7d 100M (Rev, 12-68)

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was drilled under my jurisdiction and this regort is true

loégbestglv:;owlzig;;\d bej /4 /037

REGISTERED JUSINESS NAME REGISTRATION NO.

Addressdo( //7/€AD/A;6///;,/A7’/:,

Signed [/ 5«’/ /gv\//‘—voa:e ﬁ ~22-72.
5

AuT/b/ﬂzso REPRESENTATIVE 7[

GEOLOGICAL SURVEY COPY




GEOLOGICAL SURVEY NO.

1 LOCATION OF WELL

7~ MICHIGAN DEPARTMENT OF.PUBLIC HEALTH . 27
WATER WELL AND PUMP RECORD

PERMIT NUMBER

Township Name

County ,
gl’ar\ C }’\

/? -~ 3 B

J ey

Fraction

N SE 0 N,

Section y;ﬁ Town Number

Range?umber

Distance And Direction From Road Intersection

iy I A DS SRR A
,,‘,’:.‘(/.7 LA !
: &0 g
PP E Xl o

Street Address & City of Well Locaton

A

<

7 s
3 OWNER OF WELL:

. v I8 k
. {‘:J'\».»c):_ NSRS S
Address
/
-~ ]
: L
Address Same As Well Location? D Yes

ENO

Locate with )5‘ in Section Below Sketch Map: N 4 WELL DEPTH. {(completed) ' 1 Date of Completion
y g
T [ ‘
T g 0 528 68
L ..!. - & _:- - . ’ ___,/T 5 [ cable 100! [ rotary [@ven [Joug
| K|' { ; \! - D Hollow rod D Auger D Jetted D
w € D -
-~ _II—" ':' - _:' -7 1 ~f -—-——~—‘\""’ 6 USE: Domestic D Type | Public E] Type il Public
| | \ o i [:] Irrigation [:I Type lla Public CI Heat pump
B —: 'lr : ’ - [ Test wen ] Type b Public 0O
' : - T
| é i _L 7 gf\a?,l\zlee', Steel DThreaded | Height: Above/Below
L-—I MILE ‘/? []Plas 1C [:]Welded | sudace fr.
THICKNESS | DEPTH TO n. to _ﬁ ft. depth | Weigh 1bs /1
2 FORMATION DESCRIPTION OF BOTTOM OF ) ft. deoth | Weight s /it
STRATUM STRATUM 3 d‘% ‘,("H Do ep |
route i ole Liameter
in 10 1t depth | Drive Shoe O Yes
in 10,__»__ft depth J' 0 no
8 SCREEN: Wr D Not Installed
Type Diameter 432 7]
Siot/Gauze Length - [
Set between ft. and ft.
FITTINGS: D K-Packer D Lead Packer D Bremer Check

[:] Blank above screen _____ ft. Other

9 STATIC WATER LEVEL:

’
2 {t. below land surface

D Flow

10 PUMPING LEVEL: below land surface

ft_ after hrs. pumping at G.PM.

f1. after G.P.M.

hrs pumping at
—_—

11 WELL HEAD
COMPLETION

D Pitless adapter M above grade

Basement otfset D Approved pit

12 WELL GROUTED?
to________h

M E] Yes From ___
D Bentonite D Other

Additives

E] Neat cement

No. of bags of cement _______

hle contamination

A s — E’b DAtance m Direction M_
' L - D G,Y/es D No

13 Negse

™D

USE A 2ND SHEET IF NEEOED

Well disinfected upon completion?
14 PUMP D Pump installation Only

3 not Installed

Manufacturer's nampe
Model numbw-i-L _A__ Volts _ZL_*_

GPM

Length of Drop Plpe ft CapaClty
TYPE: [:l Submersible
PRESSURE TANK

e\
Manufacturer’s name MM
M%oacuy _&_Gaﬂons

Model number

15 Remarks, elevation, source of data, etc.

VA ARG

EGEIVE

s

16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drilled under my junsdiction and this report 1s true
to the best of my knowledge and belief.

‘}\ll‘\‘ o Lo \\‘:L&

.\»

Sighed

N 608

067d 2/84

AEGISTERED BUSINESS NAME
Address

REGISTRATION NO.

Date

AUTHORIZED REPRESENTATIVE

Authority: Act 368 PA 1978
Completion: Required
Penalty: Conviction of a violation

LOCAL HEALTH DEPT COPY

of any provision is a
misdemeanor.



s,

MICHIGAN DEPARTMENT OF PUBLIC HEALTH B ST TR ey

- WATER WELL AND PUMP RECORD - L-L PERMIT NUMBER—

* GEOLOGICAL SURVEY NO.

ar R

1 LOCATION OF WELL
County Township Name . Fraction . Section Number Town Number Range Number
b T 1 1 1 )
Dragolf [Drezq se )/ LI B | Y ¥ 4 N/S EW
— Dlstance And Dirédtion From Road Intersection-. 3 OWNER OF WELL M
) ) ,/
; ;/ , Address
Streetl Address & City of Well Location Address Same As Well Location? [:] Yes D No
= LT 1 T
Locate with )i‘ "n St_alchon Below Sketch Map: 4 WELL DEPTH: Dat: (Eomgvetfd“m . a New Well
1 T '
{ | 1 a 5/ FT. 'L | I 1 D Replacement Well '
h S .._:_ _:_ —_ 5 [ cable tool [ rotary QOnven Joug
-
1 { | D Hollow rod D Auger E] Jetted s D
€
“F- _jl_ - ':' - _:_ - T 6 USE D Domestic [ 7yoe 1 Pubhc B{ype 1l Public
— | | | _J , D lrrigation E] Type lla Public D Heat pump
— —_—— —_——— — ML,
( _} T : [ testwen [ Type Iib Pubiic O
T
| 1 1 1 7 gﬁ;ﬂ’:g’ g&eel Threaded | Height' Above/Below
s
l-o—-—\ MILE ——’I Plastic Welded | e
— Surface _ Z ft.
THICKNESS DEPTH TO __2.. n to ft depth ! Weiah 1bs /1
2 FORMATION DESCRIPTION OF BOTTOM OF ft deoth | Weight _______ Ibs./ht
STRATUM STAATUM : d’g "“’ sy t dept |
routed Dnill Hole Diameter
in. to ft. depth  De shoe L ves
— !
. 10 f1_depth , 0 no

8 SCREEN ] Not Instalied
T . 27
Type / v Diameter —L
b . Siot/Gayae /) Length /I/
245 2
Set between 15 it and _2, 1.
FITTINGS. D K-Packer D Lead Packer D Bremer Check

D Blank above screen ______ft Other
9 STATIC WATER LEVEL

.____/_j_h below land surface D Flow

10 PUMPING LEVEL  below land surface

- __/Q__ it. after _,L hrs pumping at __li GPM.

1. after hrs. pumpingat . G.P.M.

11 WELL HEAD

COMPLETION (] Putess adapter [X 12" above grade

Basement offset D Approved pit

‘/ / ) / / 12 WELL GROUTED? D No R Yes From 10 T
Lo }/':‘//" £ / A e il el

— et S “ ) hd 7 El Neat cement E Bentonite E] Other

o , e 1/ . [+
sy, A S s . No _of bags of cement ) Additives

T e RS 13 Nearest sourcs_o_f possible contamination
— Type s> ! Cistance _Z. 22 1 Direcuion \j
Well disinfected upon completion? [B Yes D No
Ir\ = o —: {‘“'.‘ — Was old well plugged? D Yes D No
- 'I J\!fE;&iL—’— —!':'__‘\_/,_l 14 PUMP ﬂ Not Installed E] Pumg Installauon Only
! | / Manufacturer’'s name

Mode! number HP Volts
Length of Drop Pipe ._Ld__ ftcapacity .~ GPM

L\_\\ B TYPE (O submersisle (O et
»v/

PRESSURE TANK
Manufacturer's name

[
3
—

b USE A 2ND SHEET IF NEEOED Model number Capacnty .~ (Gallons

15. Remarks. elevation, source of data. etc 16. WATER WELL CONTRACTOR'S CERTIFICATION:
Th-s well was drilled under my junsdiction and this report 1s true

17. Rig Operator’'s Name:

D67d 2789 AT
[t Authority: Act 368 PA 1978
Completion: Required
Penaity: Conviction of 8 violation

ot any provision is a

- . ' LOCAL HEALTH DEPT. COPY misdemeanor.



]é sl

RTINS - - : ST EN —y R ‘NV«
. . : ' WATER WELL RECORD DR MICHIGAN DEPARTMENT -
L ACT204.  PAT9ES o - - OF
1 LOCATION OF WELL | L e PUBLIC HEALTH =~
County - _ Township Name - e Fraction . .. . = [Section Number {Town Number Range Number
. . . . . L e . 3
fLB}\\dr\ A oNSeN £l ‘/Ah:% /! ﬁﬁ/s  ww. | T
Cistance And Direction from Road Intersections !1‘ 3 OWNER OF WELL: R \, R '|
- \U Sdhe TR @* }
}/Y\’\\ N o Sl oN /Tﬁ‘ Address 2\ m L-Q -
Street address & City of Well Qm.om &W‘ ”Zf#?@jg :
Locate with "X’ ° in section below Sketch Map: 4 WELL OEPTH: (completed) Date of Complietion ’
—— ﬂ'\ﬁ'\’{cbaﬂ Uc 83" 8
L : A 3 . . 8/10/TT _
- _._!. — __:_ _:_ —1 5 [ cable toot (7 Rotary (] oriven G Dug
| | f D Hollow rod ﬂ Jetted D Bored D
3 i . ; ;
" ""”‘:"‘-':""":"—‘1 T 6 USE: X]Domestic || Public Supply (] industry
| ] | Dlrrigaxion D Air Conditioning D Commercial =
i s Mt et R I
i est Well D
! I .
) . - 7gA$lNG Threaded ] weidea[ ] | | Heiaht: Above/Below
s iam
l«———v MILE ——-4 { Surface f1, —
THICKNESS | -DEPTH TO : .
2 FORMATION oF BoTTOM OF !'Q__nn. to TS _ 1. Depth | Weignt 31 s
| STRATUM STRATUM in. to ft. Depth | Drive Shoe? ves B No D
8 SCREEN:
rm_mel 30 30 Tyoe: Stainless steelDia: 3 /8"
Slo/Ggyee QD Length Lan
Ch! hS :LS Set between TQ ft. and 82 fr.
e " —
) Fittings: M x 3 K-packer, 3" x 36 stem
Vein B 83
9 STATIG WATER LEVEL
JQA ft, below land surface -
10 PUMPING LEVEL below land surface
ft. after hrs. pumping g.p.m.
__AAL__ ft, after___hrs.pumping _______ __ g.p.m. -
11 WATER QUALITY in Parts Per Million:
fron (Fej Chionides (Ci}
Hardness Qther
12 WELL HEAD COMPLETION: [ in Aoproved pit
Pitless/ Adapter D 12°* Above Grade —
13 well Grouted? D ves No
D Neat Cement Bentonite D
Depth: From ft. to 1.
14 Nearest Source of possible contamination .
fedfTOM 80Yirection septic Type
Well disinfected upon completion [ }ves [[JNo
15 PumMP: D Not instalted -
1A
Manufacturer's Nome __¥lint & Walling
Mode! Number 'l BE'I HP SILVoIls
i ) Length of Drop Pipe 35 f1. canacity]9 G.P.M. %. 2 —
! ’ Type:ﬂ Submersible - ")'}’f'
[J Jer [ Reciprocating 1 ﬂ’,-
USE A 2ND SHEET |r‘N‘EED’E;." - -
16 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR’S CERTIFICATION:
.. This well was drilled under my jurisdictian and this report is true
T S - to the best.of my knowledge and belief. . g -
oo T . : e P P REID-&-SON-— 0260 -
s N el - REGIST USINES REGISTRATION NO. .
: Address _Box 5 Howe IN_LEThE
Shih ST s -
¥l Signed
D674 100M (Rev. 12-68)

AN AL UCALTH DEPT COPY



et ST

NCIT AL SURVEY SAMPLE Nu.

lz
UG

—dey

L]

071978
WATER WE

ACT 292

ity

LOCATION OF WELL |

[

O

LL RECORD

MICHIGA ;
PA 1965 G NOCF)EPART\IENT

PUBLIC HEALTH

9 pan T R0 n Son) s,

lf‘ encu And Durerction trom RoJdd Interscelions
L €79 Bucr OQulk D&

- wt addeess & Caty of Yiail Location

Panin, }

€ Can Teone Taowen Nuunge Roige Nun

bn:huj“i»mln»l

O

wur

] )
J UnntR OF WELL:

3K Gedo_
79 Beon Szt

Polvl

Address

oy
RS .

oC e with "X

In svclion Delow

Skutch Mao:

T
: suckelt
]
i

el
Quta of Comoletion

6/21/18

4 WELL DEPTM: (complwival

43 - f1

5 D Cadle tool E] Ratary D Driven D
D Hollow rod E Jettad G Bored D

Oug

6 use X oomestic [ ] Public Susoty (J industey
Dlnlgulon D Air Conditianing D Co«\m;ccr

DTesx Weil D

al

7gA5'NC= Tnuaa«xg] w-naoa[:] :H-Ath: Above/Baiow
om, .

Suiface ft.

THICKkNESS | 02PTm TO |2 . L. .
i FORMATION oF 3GTTIm OF tn. to 39;5_-“. Depth | Veight 3.75 Ibs /1t
; STRATUM STRATUM in. to ft. Ouwoth Ors h
L : {Orive Shoe? Yc?@ NO D
8 SCREEN: . ~
p AL
Tyoe: Stainless Oia.: B
SioXXXke __10 Length Lo"
% _Sand 15 15 ) i =
_ Sat between 395 ft. ana 3 fr.
.. Fittings: * I/ ‘/
sand 15 30 K-packer, hremar 2' stem¥ |4
L 9 STATIC WATER LEVEL
Clay & sand 8 38 13 f, below land surface »
10 PUMPING LEVEL beiow land surface
K and § 2 ’-‘0 tt. atter ___hrs. pumoing _ g.0.m,
900 GPH
. vein 3 h3 ft. aftec ___ hrs. pumoing g.p.m.
._ . 11 WATER QUALITY 1n Pacts Per Million:
o tron (Fe) Chlorides (C1)
A
Hardness Othar
s 12 wWELL HEAD COMPLETION: ] 1n Apdroved Pit

ﬂ Pitless Addpter D 12°" Abaove Gradse

[

13 wein Grouted?DYos g No !

E] Neat Cemunt D Buntonits D

Oepth: From f1. to .

|

14 Naarest Source of possible Contamination

]
|

- b S

Yas DI:JO

§g feat vy — Oirucnor&-w
——E T L2

Well disintectad upon completian

Typa

15 pump:

Wh. ' rea AT oS Dumi?
Manulacturer's Name // \{Q.‘ib /) ﬁ

'
-

F_

YT TRC 87 URTCLER, 1TEM NQ.
.

I eLTED 3y

P .
Length af Orop P-p-,";Lh. capacity GP. M.,

L

ELEvaliun

RUYTTTOW 67

Tyoa: D Submersidiv

Jet D Reciprocating
K

StP I TORICK

r
17 HLEDED

WSC A 2K0 3IRCLCT

Model Numbwr H:g 3’%3 HF£V0!U g/( 2

T\

n

lemarks. elevatjon, source of data. etc.
N SONRY,

17

1O0OM (Ruev. 12-681

WATER WELL CONTRACTOR'S CERTIFICATION:

Tr:s wall was drilled undar my jurisdiction and this report 1S true
10 thw bust ol My kouwlddge und balief,

or REID =SS0 34 ¢
REGISTERLD AUSINE RS NANME RESISTAATION MO,
i
Acgioss Nax S Earze  IM LATUS
- -

s ur\oei_//%’.’)} / /{./A'.’( s

AUTHOAIIEOQ RCPRESENTATIVE

Date (- ["'Q’ [":! A




GEOLOGICAL SURVEY SAMPLE No.*:

bR ] [ ar

T BBl o vy -
. i WATERWELL RECOR% , : ,.&Pmc’ﬁlczu oessTENT
ACT 204 PA 1965 T4 T N DER Vs
1 LOCATION OF WELL | o . 'PUBLIC HEALTH
County Fraction Section No. Town - Range

ﬁrungk @@ms«sn

Distohce And Directian from Road Intersections

pssEul 12 17 ps| Vg g

-j TOWNER OF wELL

20 Rods Morth of end [?_S_NERNo.__—_

Address ‘j < { fe l'/

(4
Street address & City of Well Locaa‘—/‘ / d a ¢ y30 wC A"(‘ﬂ 6’13V0H§0r
T | tHickness | 0ePTH 10 | 4 WELL DEPTH: (completed)  Date &f Completion
2 FORMATION oF BOTTOM OF
STRATUM STRATUM B fr. 4— 9“ é,s/
‘ . SfCable tool O Rotary [ priven U Dug
gﬁ n d v lﬁ &m l 2 0 Hollow rod D Jetted [J 8ored O__
= . / . 6 Us€ (] Domestic [ Public Supply O tndustry
Dr‘ \/ ] ¥ AW/ P l (Dd'fﬁ /0 / l g lrrigdtion O A Conditioning O commercial
/  J O 1edgwen O
VIR o g Y e J_/i L 4&‘6 Bg Whreadedg WeldedD—{Heigh': AboveiBelgw
T in, to ____ft. Depth :sur(oce / ft.
:Weight_lilbs/h.
' in. to ——Ft. Depth {Drive Shoe? YesENoD
8'sCREEN:
Type: ’B,ds S Dia.: * L
Slot/Gauze 2 ‘), Length /ﬁ' /
Set between ft. and ftr.

Fittings: §TJ .

9 STATIC WATER LEVEL

ft. below land surfoce

10 PUMPING LEVEL below land surface

_lé~f'. affer__Lhrs. pumping_%.a.g.p.m.
4 -
_g&__f'. oﬁer./_hrs. pumpingé.‘)_a__g.p.m.

11 WATER QUALITY in Parts Per Million:
Iron (Fe). 797 Chlorides (Cl) /

L rd
2.
Iy v il

Hardness.

12 weLL HEAD COMPLETION: [ tn Approved Pit
D Pitless Adapter D 12’ Above Grade

13 GROUTING:

Well Grouted? D YesN No

Material: D Neat Cement D
Depth: From______ft. to ft.

14 SANITARY:

Nearest Source of possible contamination

ﬂmfee' __.S__Direc?ion_i—uType

Well disinfected upon completion E Yes D Neo

1§ pume:
Monufacturer's Name. ny U wn < }/
Model Number. HP.
Length of Drop Pipe.________ft. capacity. G.P.M.
Type: D Submersible D
D Jet D ReciLrgcofing

16 Remarks, elevation, source of data, etc.

D670 100M 6~66

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This well was drilled under my jurisdiction and this report is true
to the best of my knowledge and belief,

-+ Sen Db Y/

REGISTERED BUSINESS NAME REGISTRATION NO.
Address_Q_SA_m (LY 4 ,M L(f‘él
Signe -/ Date ~— ]~

AUTHORIZED REPRESENTATIVE

LOCAL HEALTH DEPT. COPY

-



T | S
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OLOGIC AL SURVEY SAMPLE No. : , " D

l'—JL 141973 ‘ WATER WELL RECORD AMICHIGAN DEPARTMENT

l ACT 294 ﬂﬁ &D W) _( PueL!gFHEALTH

Runge Nwiwer

& tw.

Ny

—
.C "ATION OF WELL
l ;T T Tt ‘Hdglluu Suctivn Number {luwin Numues

(¢ 10*!::1::}; N
s o _,/ e, 2L / l Vi ;(/s.
'4

T135ce And Licsction hom Road lnsgrsections 2 "AA/ z2’S 2 3 OwNEr: O:/ELL./,/ e

¢ AL Ll & /; ’)"»:fz—-'""'* 7. - - 74 PR 2T TN
mz? o E -~ 4 Vb e o e -
I' r—-‘ ~ S Teer e ; Ad(llus; / '/
7 YAt o > / '/ /_J)VV)L_M N vy =
rent aca:.u l. City of Wall Location L\ -
X in section balow Sketch n/o‘_ : 3 WELL OEPTH: (compiuvted) Oaie of Comolation

P2« A7 2-72

5 @ Cadle 100! D Rotary D Driven D Dug

D Hollow rod D Jetiad D Bored D

USE: @Domostic [ puniic Supply [ 1ndustey
O cigation [ Air Conditioning ] commerciai

(restwen [

[« 1]

Sans
N_-
-

| 1 o
‘ 7 SAS'NC Tmaad-dm w.ldod[j rchghl Above/Below Z:
1am, -

W e — uu.( —-——l Z . lswlac. L . ‘;:':

- i - ¢

THICKNESS DEPTH TO - . ‘.

FORMATION oF BDTTOM OF in.to ____tt. Deoth | Weiaht L _bssn. <

STRATUM | STRATUM in. to h. Deoth | Drive Shos? ves [ no [

8 SCREEN:

i %Zfﬂ/ 72122 | ron_Czel  ous_4f
B LS el | 1o |52 | e
Fittings: j////

9 sTATIC WATER LEVEL

#
bt J_}f'f 1. below land surface

10 PUMPING LEVEL below land surface

) ft. aftar hrs. pumoing 0.p.m.
- . ”/'/7 4’/-
—
tr. after hrs. pumaing g.p.m.

11 WATER QUALITY in Parts Per Million:

l " d// 1ron (F:l//é CMOZ::}?"

) /) } :
//l/ / Hardness Other

12 WELL HEAD COMPLETION: [J to Aceraved i

!‘— 4 £7] pitiass Adaoter [} 12°° Above Grage
&

13 went Growed?@hs D No /
.' (] neat camant [ Bantonite [J—=r2- -

Deotn: Fram fe. ta fr.

14 Nearest Saurce of nossibia contamination ’.. .
.- --/ / 7“
Tvpe

L2 E teer f - Direction 2= .~ -’ -
l ' . Well disinfectasd upon comoletion EY.: D No

15 PumP: D Not instalied
. Manufacturer's Name -2 & z<
l Modal Number HP_Z_V@(:: 2. < </
- - tength of Drop Pipe_Zg h. caoacity 2 aG_P,u,

Tyoa: m Submarsible

i
l BEL {7 Reciorocating

-

USC A 2W0O 3IMLCT IF NECCOCO
arks, eleyation ce of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION:
J. ol lSKY 'W kﬁﬂ‘ Dﬁ This well was drilled under my uusd:cnon and this repost 13 true
’ to th st of no*lqdoo abgie,
B A var A2
- Azcns{cv{o lusu-us nAu( REGISTRATION NO.

i LT A {743
Cnnnd /'/C‘of///’v'/“/zf// _ Date éJ://Z{Z— —LZ
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PP NP TS

GEOLOGIC AL SURVEY SAMPLE Nn. [:: ::

lJUL 161973

WATER WELL RECORD

R R A

[]

L]

-

- MICHIGAN DEPARTMENT
ACT 293 PA 1965 L’ I3
ANON QF WELL [ * - PUSL'C HEALTH
= ————— e ———— Towiiahegr N oM Feactian Soctiva Nunu-r fown Mumper Honge Nuwnler

r ._ Iz /7M< 5@) <o, 7 s /ﬁ pw.
Dnsum.'-«\na Dwaon trorn Ro4d Interseclions vYNE/ﬁ OF

,4.%\_— 7/J S ‘f-’/u‘. ,f // 72;c0,.A 7

/ //{’l 7‘/.—/.»/- .«c—é Z&« 7/ Addmss

‘/"0 /;J ~<‘W /.”L-L'
Strewt aJdress & Caty of Wuit Location

LoC«t s wekth X' in Seclion Duolow

/ &0);)‘—”

>, /--:/

3 Ske!:f Map: 4 WELL DEPTH: [compleced] Dau o! Comolation
T T
I 52 R
L .} — _.:... -.:_ - \ 4)5 5 (3 cavie 1ol (O Rotary O oriven O ouw
i i | \ ’ (J votiow 10a O seuad (3 sorea (8]
- -':-—':’——:-—— ‘—I—' ZZ E/z, - 6 use: Ploomesiic {1 pubiic suooty O industey
I | 1 1 Dluiganon D Air Conditioning 8 Commarcial
e — - -_- -_— (SR
_} T :- 3! DT-s( Well D
i, l TCASING: Threadeot] weided ] | | Heiant: Above/Beiaw
1dm.
r MI'L( -————4 Surhc- 7 2 .
THICKNESS | 0EPTH TO ‘? . .
FORMATION oF 20TTON OF in, to {1, Deotn i Weight _/lel/h.
STRATUM | STRATUM into . fi. Oeoth | Orive Shoe? vesH]no []
[ 7 8 SCREEN:
. = - S - )
/Maa’ _éé/ 72 | 7Z tyoe:_ L & /./ZY/ Dis.: ,‘9 -
K g . SlovGauze __LCJ,____ Length /0
t 'é — = L’,%/'dj'ﬂ ,,—C./ /& X — Set batwasn__ 7 2 h. ana & Tt :
< Fittings: 4

.

/97/ ,"'

]

9 STATIC WATER LEVEL

,Z__ J- 2‘! below tand surface

10 PUMPING LEVEL below land surlace

fr. atrar

hrs, pumrgin D.m.
oy S 5 n 9 . 0.0
l //
e fr. alies hes. pumping G.p.m,

/ )/7%1 |
V%

11 WATER QUALITY in Parts Pur Million:

lon (Ful o7 . - > bldfides (C1)
ST

Marénass Othar

12 WwELL HEAD COMPLETION: (O 1o Acoroved Pi

m Pitlass Adaoptar [112" Above Grada

13 waltl Glou('d?@\'ui D No
D Nmat Cammnt D Bentonite

=P

Oeptn: From tr. to fe.

14 Nearwst Sourca of pgssidble contamination

Length of Orop Pipe 2 ﬂh capacity 2—‘6} M
Tyoe: 8] Submersidie.

C] Jet

USC A 280 SINCLT 47 HELOCO

D Reciprocating

Jﬂd feot £ Direction /ﬁjz Ao Typs
Wall disinfected upon completion Evas DNO
15 pume: LE'NM installad
Manufacturer’s Name
Model Number HP_L_VOI(: z2

rks, alavation, source of data, etc.
LU MU, BT ey S

~-wnilECTED O A\‘%~
P

.ol

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This well was drilied under my (urisdICtion and (Nis repost i3 truw

‘L

’yh st o zkw d b,al- d/fj
RLG

€0 !us--(ss NAME RECISTRATION NO.

, Address /-/' ﬂ{?/ 7‘&_3

' = ,._/,// , - L

rd




ot

I)LOGICAL SURVEY SAMPLE No. ::; D L 3 ’
et - . .

=705 1974
- o 1574 WATER WELL RECORD ARCHIGAN DEPARTMENT
OF

/ ACT 244 PA 1UsS
OCATION OF WELL | / / PUBLIC HEALTH
:.v........_ ———— e - — Townshiy Nama fFrocnign A Section Numbue {Towa NuniCer Mange Number
Y — ey’ - q -
Rsoreie s 7 C klzmea | 2= | 9 wml Fed

WNEEDOF i

tancd And Dirvcion trom Rodd 1ntersectipn 4 k) ELL. - P
~ )z d s ] £z

. )/‘”'“f;’*m E7P A AT LN S S [V £ s v
-7 .Y — 7 T o o,/,_‘,_/.

-q a«.ﬁﬁ:%’g:::m Walt L%Oﬂ B (‘ m‘(
i ICate nnn.."'i" Tn SeClLion bulow Sketch Map: 7 ~ v 4 WELL DEPTH: (completed) Date of Comoletion
T T T -
I S L2 127 fr. sy S~ 73
— _:._ _:_ — 5 E Cabte tool D Rota{ D Driven D Oug
| 1 Aég/ D Hollow tod D Jatted D Bared D
[ ”
-~d—— .IL - _’:" - T )E’ M R »;‘) V/ & use: @Oomesxic D Public Supply R D industry
| 1 | e < /‘ Dlniqalian C] Aie Conditioning D Commarcial
- T | : res é ;") ¢ / DTdsl Welt D
1 ! I 1o~ 7 - e
1 1 Il‘l | CASING: Thloadth Wlld-dD Height: Above/Bslow
3 . . A/ Osarn, i
———— 1 L —_ lSurLy.'- il e S
FORMATION 7""::“’ “’ofr'rg':“':r m.ta T ___tt. Depin | Weiaht 2L wesn,
STRATUM STRATUM in. to fi. Depth ) Otive Shoe? Y.:BNo B
L . 7 , 8 sCREEN:
— 7 . A . /77
M 44(/ Y’(%;R—a 7/ f/ Type: [0 < // Dia.: Ié/
Siot/Gauza s Length o

§ T //é/«/ 2 /AP ] secvumeen 20Tk ama 2EF_n,
M/ f ﬂ 4 /&Z Fittings: 57‘4/,

Bt A
+ |9 STATIC WATER LEVEL

— 2 Z ti. Bulow land surtace

10 PUMPING LEVEL below land surface

* . " : 7,2 fe. ahevihrs. pumging \?ﬂ Q.0.m.

tr. atter hrs. pumping g.0.m,
11 WATER QUALITY in Parts Per Million:

tron (Fa) Chiorices (CsT
S

/‘VJ b

Hardness Cthear
12 WELL HEAD COMPLETION: [0 in Acoraved P

ELP'”"’ Adapter D 12°* Abovs Grade
13 well Grou!ud?@Y.! D No
’ G Neat Cemant D Bentanite G ,//)‘b-v,c,/

Dapth: From ti. 10 fr.

14 Nwarest Source of possibie contamination L
e

\ff‘ feat EZ'A:D'uecnon ":'/"'C'z/—j 7’:71-— Tyoe

Well disinfaectad upon comopletion m?e: GNO

15 pume: Not instatipd
g ﬁJ
Manutactures’s Name
7
Aodel Numbar MHP ‘2 Votts 22

Langth of Drop Pioe éoh. capacity J2 GPM.

| Type: E Submursible

C] Jet D Rnciomc;(inq

USC A 2D 3IMCLT 1f nELOCD

17 WATER WELL CONTRACTOR’S CERTIFICATION:

This wull was drilfed under my jurisdiction and this regort is truw

LTS G L, os §2

. i
ADDED 140 BY DRJLLER, e HQ TGS sus Css wAnE . T ION D
esrsITUTED SY ) E-4
LonR : Address /f? < Bﬁz 303

-« ADC!.10i1 BY .
' Sl .~ .
FIEVATION - - LT ;\_,//»Jl/a Aaca ;j,’/ VI 3

.emarks, elevation, sourca of data, etc.




r._, 4“‘«“
;

ICHI

1. LOCATION OF WELL

nf*.,; e q[ S

GAN"DEPARIM\ENT;O

# g«mst,q AT u).nﬁ

oY

’ ,WATER WELL AND PUMP‘RVEC(.)}RD

- PART 127 ACT 368. P.A 1978

LW'H 3

Township Name

Cwntvgmh(l) P

7O Son

Fracton

,(}N a /lb‘//a f E 1/a

PERMlT NUMBER
Town Number

Range Number
7 s f

Section Number

Distance And Direction From B04d Intersection
' ' , 7

Street Address & City of Well Location

3 Fare 57

/7

3 OWNER OF WELL:
5/’70
P

ss/arte
/ y;s"y?ﬂ

s71.
O o

Address

‘p"\

-
BrormSon
Address Same As Well Location?

[XYes

Locate with 'XN' in Section Below Sketch Map: 4 WELL DEPTH (completed) TDa?;of Compleuon
T T T /?/) f1 '
1 | I { ! -
I _:_ _..:_. —1 5 Cable tool [:] Rotary D Dnven D Dug
|
\ | 1 [_—_] Hollow rod D Auger Jetted D
w £
- "JI" - T - _® = T 6 UsE E Domestnc D Type | Public D Type Ill Public
i | { 4 . [] Irmgation D Type ila Public [J Heat pump
L o —— _——— — M1,
_1, "r : N D restwen [ 1ype i Pubrhc
| Js; 1 1 7 gfgﬂ:‘g, @Steel [E/Thveaded i Height Above/BeIow
!-. 1 MILE )} Piasnc E]Welded | Surface { ft
THICKNESS DEPTH TO noto tt. depth )
2 FORMATION DESCRIPTION OF BOTTOM OF / N | Werght 1bs /ft
- STRATUM STRATUM n 1o t. dept
; — Grouted Drll Hole Diameter | o @/
7 Y o n to f1. depth | Orve Shoe Yes
u (W /\’< Al //< n 10 ft_depth 1 td No
L& L /ﬂ 8 SCREEN E] Not Installed
- . < X .
1\}rL1'7 1 X AAA ; J,(-’ Type <) ~> Diameter Q"L

/\u/u&&

/“\\

.'\_/1/ ,

/Y

>4 rr
Siot/Gauze Z 2- _ Length - &
= —
Set between ____~= 7 __ ft and _—_"_Z__

f
D K-Packer D Lead Packer %emer Check

FITTINGS

D Blank above screen Q¥ ft Other
9 STATIC WATER LEVEL
LA ft_below land surlace 1 Fiow
10 PUMPING LEVEL below land surface
, 7 P
//0 ft after /ﬁ‘ hes. pumping at ___{ ~ Gem
ft after . hts pumpingat ______GPM

pd
M!)ess adapter m 12° above grade
D Basew oftset D Approved pit

11 WELL HEAD
COMPLETION

12 WELL GROQUTED?

[BZO 7 ves From ft

D Bentonite [_—_] Other

No of bags of cement Agditives

[:] Neat cemenl

13 Nearest source of possible cantamination

Type __l_'.-l4__\..;__ ﬂ)slance _Z;_‘ Drrection __X__

Well d-sintec:ed %com;ﬂe:von’ D Yes No

14 PUMP

[B/No: insialied

Manufacturer's name

G Pump Instatation Only

Modet number HP Voits
Length of Drop Pipe ft. capacity GPM
TYPE D Submersibie D Jet
PRESSURE TANK
Manutacturer’'s name
USE A 2ND SHEET If NEEDED Mode! number Capacity Ga!lons}

15. Remarks. elevation. source of data, etc.

067d (Rev. 10-80)

16. WATER WELL CONTRACTOR'S CERTIFICATION

This we!l was drilled under my junsd:ction and thes report is true

10 the est of my know!edge and behet

‘///Vvt/x‘ Auf/

055/95

(.\l/LLfLM

Address

Signed

REGISTERED BUSINESS NAME .
e

REG(STRAT!ON NO.




C3

PusLIc WELL No. 3 BORING L.OG



LAYNE-NORTHERN COMPANY

. Incorporated
MISHAWAEKA, INDIANA
I TEST
PERMANENT ! | Job No.
WELL LOG No 3 CITY_Rronsan County. Branch
Ovwmer—_Ci%ty of Prenson Township _Bronson
Section

Location
From Land Description

ft. East and

Slate_Michiazan

Washington St.

ft. North of SW Comer of Section.

From Street or Road

FROM NATURAL GROUND 1LEVEL

FORMATION FOUND — DESCRIBE FULLY o] pabnte | Thckmess | Slede ;

Strotum tretem Stretum Levsel :

Top Soil 0 7 T : '

Sand & Gravel 71 57 50 |

Clay 57 | o | 37 |
Gravel 7L o7 23 1ot

18' of Johnson f-’le Screen 7:9‘_. _’55...97_' Pw:rped']oogpnm- A

N ‘ih' Du:muna LeVel = ]

Pipe left In bole

_ 12 inch diameter hols drilled by K] Cable Tool [J Rotary [] Jetting




C4

PrRE R1 WESTERN _LAGOON AREA
BORING LOGS AND SKETCHES
(STERLING DRILLING CO.)



: _ Pre RI MW1
Ster]ing Dri}iing Co.
6235 W, GRAND RIVER - BRIGHTON, MICHIGAN 43114

eclechone 151 45636
Scott Fetzer Corg.' one {3171 546-3981

Douglas Division J0B NO LOG OF $QIL BORING Mo Weall 78-1
Bronson, MI 49028 , P9 l‘of 1

PROJECT

P t No. 2
Res lan Location®%' N. of S. Property Line Fence

51' W. of 6' High Chain Link Fence,
W. Side Entrance Drive

“oatel6, 17 AuUg syrrace eLev.
Yc-v\nk:o Nama T"('-on Jection Number| 10wn Mum mer Ranqe Number
Branch Bronson KE » NE, ‘, 11 Y 8 v

T.Samople
oot | Logend SOIL DESCRIPTION |
AR -

Black 50% By Vol. Muck, Sand

— = -lvariegated Yellow & Tan 5% Silty, 20% Clay,

“yu.-| 25% Gravelly, 50% Sand

¢ e

s ,:{: Tan, trace silt, 5% Clayey, Gravelly, Sand 1
20% 1/8-3/8"; 20% 3/8-3/4"

. |Tan Gray Gravel, 85% Sand, 10%¥ 1/8-3/8 5% 3/843/
|Gray Gravelly, Sand, 10% 1/8-3/8%; 5% 3/8-3/4

".|Gray Fine-30% Med. Sand-Clean

1 — Gray Gravelly, 50% Fine—-15% Med.-15% Coarse
, (Sand, 15% 1/8-3/8; SX% 3/8-3/4

o -

End of test 11° Ww.,L. Sk



CEOLOGIC AL SURVEY SAMPLE No.

]

b

WATER WELL RECORD

Pre RI MWI

JENENERINEE

AHCHIGAN DEPARTMENT
F

AT 294 Pa 1OuS 0 )
r “Ccarion OF wett | 78-1 . PURLIC HEAL TH
)‘.“,,,,,._. Trvwn 1o the gy 4 pves i;' o tisn !s e Slumelteer l].m.. vernetoer i:"“n" PP
ST 'mh l Bronson . RE-, x-. . i 11 | 7 Xs. 8 Xw.
TR Oaitar e e Aol Qeees tee Foopes 8o RIS AR

6k X, o‘l South Proporty Line Fance
s1* W, of 6! !th Chain Link Fence, Y. Sdie
Entrance Dr{v-a

| SRR A AT | e O,.
T e not Tl ’ ’
| s e
Ll |
!

4
.
|
t
}
|
'
SRS S S

Scott Yetzar OoYP.
Douglas Divigion
Bronsom, HI 45028

[op
’
N
[
o
)
u
£
°
3
v
s

L __ ‘_:_:' _Ji WMJ;_

1o gote ‘Lx Wt T benag et

2 FORMATION

- r-—'_“—" ——

{

|
|B1eex Mok, Sand I

!

™

Yarisgatad Yellow & Tan 8{lty, L ;

’,___

0 an ' xex
Pty lg.la_"-
SRS r. egan P 1<, "y,
LI-A8 KTV 1) — ——
Ta T\ — TN L f‘-~: . l S'--‘--' Y---! Ser l i
B & mrg

ii Clayey, Cravelly, Sand ) 2' 4 mn‘adﬁd _— Y
— < M s, &, g . s : i PRI S TUP ;
i - . ‘ H . . B |

w_ Stity, Clayey, Cremlly, Sard | 2' | 6' ) .35 coecesewta ]
| i | N B i
.' [ : 1 t gF e Mre, Qurweng — . D
; xieh Gray Cravelly, Saed | - 1 ’ R S {S1un tens 19 faile toFill to i
! ! ! Hes Leeqyr ¢.n ]
‘Gray Gravelly, Send S LA L x"f 7“"’-"‘-.:"-“_. T e ST
i ) : o : 1
Sm Tirm, Mad., Sand . 2’5'1 10%* . 1 et . ~ e S CH .___.__________i
t { ' H .
! 1 ; . L _l
{Gm_GMILI, Fina, Med., Coarsas | S 3 [ i e '_";;. . .""_ SR SNt |
i i i . cel Lrroenadere L [ A
_Band _ _ . - : & D § } s L. e AT SR A
- ' : A PN [ H i.( B :
| ' e o o .

ol - S, . . ____.]
e e — - B rurecn Qrdmgg 'I'rvutrnnt Plu'rt .

; : e e O

'L- ) o ) ':. ﬂ b Aatl-t .

! ; A - :

- e ore—

! o . - \rtes ;

N ;‘ L 1 st wn P o (YT 29 ;.o i

S - : Ve T e ‘
i | . N .

. 1 - ot u:_! h e et t

A ; | i

| e JU—

L L K LS CEERRICA NN I

* . . ) o -. .. 'l,_ nogeeg tt e [ I ‘

texling N ing Coupany o&b&_ _

~ Glermn Miller, Consulting Geclogizt Stexlng priU‘-.- yraac iw ng. ]

Brighton, ML _481]1__!
i
|

JANTEY ]

V., Grand Pv,

\

——t e BMGREE = ; M ‘
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Pre RI MWl

Steﬂmg Drﬂhng Company

8236 WEST GRAND MUVER . BRIGHTON., MICHIGAN 481168

TELEPHONE 517y 546-3981

OBSERVATION WELL DATA
Location 78-1 16 August 78

30" -~ #60 Guaze Brass Jacket, Flush Point Strainer
Trads # 121, Midwast

9.2' - 2" Galv. pipe to top of strainer openings

1 - 2" x 1%" reducing coupling

11.90' to inside of bottom of 2" pipe

Top of 2" pipe sticks up 1.18' above ground surface

Slug test -~ 15 gpm fails to £ill to top of 2" pipe

14:100-14:45 - Capacity test 5 gal in 13k second? with
Gould 2.25 H.P., S.W. centrifugal 1k" x 1k" pump

with 20" hg vacuum and 10 psi throttle pressure

Thursday, 17 Augqust 78

14:03 -~ Water Level 6.01' below top of 2" pipe

Saturday, 19 August 78

13:35 - Water Level 6.05' below top of 2" pipe

U Newwize Iy Our elost 0mpoztmzé Product’”



<
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Pre RI MW?2

Sterhng Dri}iing Co.

6238 W, GRANC RI

VER - BRIGHTON, MICHIGAN 42116

Trlechone 1517} 546-3581

Scott Fetzer Corp.
Douglas Division
Bronson, MI 49028

Re: Plant No. 2

oatel7 Aug. 78 surrace gLEV.

_OG GF SOIL BORNMIG NO Well 78-2
pg 1 of 1

108 NQ

[
PROJECT

Location?' N. of S. Property Line Fence

24" v, of ©° High Ghaln Link fgnce

W. Side of Entrance Drive

E.tou"’T Townshin Mame Fractian. Jectica Numbar]| tomwn mummes Konge Myumber
( Branch Bronson NE " NE: " [ 11 7 s 8 'w
{ Sample
‘.— So.pn: Legend SOIL DESCRIPTION I
A iﬁ“} Dark Brown 10% Gravelly, 10% Muck, 10% Silt,
I LY | Sand Fill :
l : ;ﬂiuéJOrangish Tan 5% Gravelly, 10% Clayey, 10% ’
I — "7 %{silty, sand Fill
S
l ‘{ {. | :|Blackish Brown 50% By Vol. Muck Sand
5 . A
;«;%3 Tannish Gray 10% Marl, 10% Silty, 10% Gravel,
| 6 L#rc1130% Clayey, 40% Sand
- ?1;;; Dark Tan 10% Clayey, 10% Silty, Gravelly
f"; "165% Sand, 5% 1/8-1/4"; 5% 1/4-3/8";
| 7] | 5% 3/8-3/4"
: S ;;;;;1Grayish Tan 5% Clayey, Gravelly, Sand,
% ‘ : 15% Fine-25% Mad.-20% Coarse,
l‘ 0 | 25% 1/8-1/4"; 5% 1/4-3/8"; 5% 3/8-3/4"
| ]
i ,
.
| =
l s
3
i ;
- 8
liL :
0 i

End of test 13° w.L. 6k’




Pre RI MW?2

. CULUGHIL AL SURVEY AL N [‘.:_'.'—_—: -:,; | 5 . o ;é_ L __g_J e _l:L L
q - WATER WELL RECORD MICHIGAN DER-aT T
AT . 0‘
T ocatonoFvel | 75 -Z2 L R e
- . ° F7 e e . M . .
ety 1 :
o Braneh | Broason CNEUNE 11 . 7 X< g X
7' x, a{ SOGth Prop.rty Line Fance ' Scott Fatzer Corp.
< 734' W, of 6' B{gh Chain Link Fence, W. Side of T Bouglas Division
{ Wtrers + % Caty ot Vi 1 Lo ot Entrance Drivn Bronson, M1 49028
Steeet altfreec s Ko Loty o . - ' g
- ﬁJup;uQ'W”-unvlum‘whn - LIRE o - ' :
T T ] 0 _J¢ 13 : 17 August 78
I | l_ e ! . . : -
R 7 .
! [ ° X
-__.JA_ :7<:. !' - lj Coee .
- too P ‘ l
' ' P H l -
T j X Hcmtioring Well
___L__J _Lﬁ.J X . ’ XXxXX
T L.——l . ——." * 9"
s FORMATION _ f f ;;}:; 5 2:;’; ;A ',‘ _ ' X
|Dark Brown Gravelly, Mack, Silty, . .. . . Johnson 2*
' ’ . XXX 29 30"
__ Sand F{ll . ST LISt LI 10% 13
-? Threedad
'Orangish Tan Gravally, Clayey, i : 3

Silty, Saod F{1l o2 a8

Dkt LI R e e .
.ackish Browa Muck, Sand - ? 1% : 5 "iSlug taat 15 gpm failld to £111 2" pipe
;fl_'ami_:b Gray Marl, Silty, Gravelly,; l ‘ y . e
Clayey, Sand S LA
i N
‘Dark Tan Clayey, Silty, Gravelly, .
Throeded

—  Saod ' , .2t . 8 :

i , . - b6 4

Graylish Ten Clay:y, Gravelly, Sand . 5 1y
— | -

L Bropscn 3awvags Treatment Plant
N N/A
T
.—r
||:;
T . Glenn Miller, Consulting Geologist Sterling Drilling Cormany 066
. 6234 W, Grand River Brighton, M1 4S116

-0.6—7:. o ;~-.‘ . v . ‘ ’ ° o | .
a
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Pre RI MWZ2
S T .: ) / i .f ;.. O‘ [ i
Sterhng Dmﬂmb Company
6235 WEST GCRANDO RIVER . BRIGHTON, MICHIGAN 42118
TELEPHONE (517 546.3981
OBSERVATION WELL DATA
Location 78-2 - 17 August 78

30" -~ #20 Slot Johnson Rad Head Strainer, Trade # 121
11.45' - 2" Galv. pipe to top of strainer openings
13.88' to inside bottom of strainer

Top of 2" pipe sticks up S" above ground surface 3'
to north :

Slug test - 173100 17 Aug. 78 = 15 gpm fails to £ill
2" pipe

Water Level -~ 17:03 17 Aug. 78 = 7.95' below top of
2" pipe

Saturcday, 19 Auqust 78

13:40 Water Level 8.00' below top of 2" plpe

13:52-14:02 ~ Capacity test 30 gpm with 17" Hg vacuum
and 12 psi throttle pressure with Gould 2.25 H.P,

1" x 1%" S.W. centrifugal pump

' " Serwcice Ts Our SAlost am/':o:l‘ant Product’

hosumed RN |




y "ys

Pre RI MW3

Steﬂing Drilling Co.
6EéV.GCAH05NVER-BMGHTON*HCWGANJSﬂé

T Alan ’ 3 =39
Scott Fetzer Corp.  chone 5171 546-3981

Douglas Division 108 NO LOG OF SOIL BORINIGNO Well 78-3
Bronson, MI 49028 . g 1 of 1L
PROJECT
Re: Plant No. 2 .
LocaTion _11' N, of S. Property Lipe Jepnce

Y, O 13n 1
i8 A\Jg. SURFACE ELEV. Sld‘?. of Entrdnca Sr?ve

Branch

{ "oage Mym~ber

8 '~

ta=n Numme:

7 s

—
Frection dectina Nyumber

NE "% NFE"A N 11

To-ncmn NMaome

Bronson

-

[

Nl !Hl =

=]

i Sample
Deoth
|

Legand SOIL DESCRIPTION

——— | Blackish Brown 20% Clavaey, 20% Muck Sand Fill
N D Mixed Blackish Brown & Tan 50% By Vol. Muck
NP Sand Pi1ll

A —
[SXT) W
n'.\\\—+

gl
—

Mixed Whitish Tan & Tan 10% Clayey, 10% Silty
10% Gravelly, Sand Pill

Orangish Tan 10% Clayey, 10% Silty, 10%
Gravelly, 70% Sand

Blackish Tan 20% By Val. Muck. Tan Sand

Tan 5% Silty, 10% Clayey, 75% Fine Sand,

10% Gravelly

._’\\.\L_'.«

Tan 5% Clayey, 5% Silty, Gravelly, 60% Sand
15% 1/8-3/8"; 10% 3/8-3/4"; S% 3/4-1"

M

, ;/fff”Grayish Tan Pine Gravelly, 5% Clayey, 80% San{g
-~ -110% 1/8-3/8"; S% 3/8-3/4"

Gray 80% Fine-10% Med.-10% Coarse Sand

Gray 0% Silty, 25% Sandy, 35% Clay

L

1

= —

End of test 16%' w.L. 9



g ——

[ oL 0nC AL suavey SAMPLE No. ‘ j

Pre RI MW3

I 1 LOCATION OF WELL { 78-3
G et Tt m, et

Brandh

RIBN USRI TN oress toneny Teven TTITS
{1' M. of South Property Lipe Fence
§21' W, £ 6
s 8 Uty of Wbt L b
TR YT |;_-.,.
-F--TT

o

[RYST St B T

Yo

)

— ;i
I

>
-
¢
N QU U,
!

-

|Mgxed_Blackist Brown & Tan Muck, .

I

| Band FL11__ .. . .-

, | R ol -J-n__J.._L._aL._L___J: :_L_IL,:
WATER .WELL. .REC'ORD AMCHIGAS CEPauTa T
Bt - " 9‘.RL:,'_"F-_,E,\L|',;
; : . o . -
! Broason ® B . 11 7 X 8 X
e ’ goott Fetzer Corp.
High Schain Link Fence, ¥W. Side Douglas Division
of Intrance I;riw Bronson, M1 439028
e es ) Seov o b X R N . . .
' 16% 18 August 78
’ . T
| gt |, 2
T , L
v /! 1 -+ X Honitoring well
l I' . x P xxxx
1.5 :
R z
- |-
6 1 6" . . Midweat 2"
: .xm &0 ) Ce 30"
! ; L. 13 - i 1635
. Threaded
' o220 -
i ; 9
| e e T v k. '
i _ ,
! ] ' ; LR ceLtoaToeg e TR
Sil_ty,_grmlly;__m LER D l L. 1 3 ‘Slug test 6 gpm fadls to fill 2 pipe
! ’ - - N R L s.t
CSemd . | RS

—————

iBlackish Tan Muck, Tan Sand 6"

v

:“hn Silty, Clxyey, Cravally, Fioe :

I, Sand , ) _ : 2!
3%!

|
LIAn,Clayty..Silty. Gravally, Sand
|

Grayish Tan Fipa Gravelly, Clayey, .
i
| . Sand 2°
|
| Gray Pioe Mad. Coarse Sand Y
‘Qxxy. Silty, Sandy, Clay . én
; L N T TRETY T2 FEVIRRS RERGEEY RS CLA L B (gt sote
‘I 1

: l’ GClerm Millexr, Consulting Geologist

Vogag tRew ] Y LA

%l

A

ia!

12'

16!

gy

' Thresdsd
e &

. 'Bronson Sewage Tre.tm.ent Plant

N/A

-

Sterling Drilling Coopany . 0646

6236 Y. Grand Rv. Brightoa, M1 Lpe16

-~

SEEEEY FEMEEE . smmamay - pwomay o o
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Pre RI MW3

Sterling Driﬂmg Company |

6236 WEST GRAND RIVER . BRIGHTOMN. MICHIGAN 48118

TELEPHONE (517 545.3981

OBSERVATION WELL DATA
Location 78-3 17 Augqust 78

30" - #6090 Guaze Brass Jacket, Flush Point Midwest
Strainer, Trade # 121

13.50' - 2" Galv. plpe to top of strainer openings
16.12* to inlid; of bottom of strainer

1 - 2" x 1%" raducing coupling

Top of 2" pipe sticks up 1.5' above ground surface

Water Level - 09:12 Priday 18 Aug. 78 = 10,10 below top
of 2" pipe

Slug test - 09:15 Friday 18 Aug. 78 = 6 gpm fails to £ill
2" pipe

Water Level - 09122 Friday 18 Aug. 78 = 10.05' below top
of 2" pipe

Saturday, 19 Auqust'78
14:02 WwWater Level 10.13' balow top of 2" pipas
14:18-14:40 -~ Capacity test 20 gpm with 26.2" Eg Vac.

and 5 psi throttle pressure with Gould 2.25 E.P.
14" x 1%" S.W, centri ugal pump

" Seavize T Oua Aost amlbotlané DProduct’”



|

Pre RI MW4

Sterling Drilling Co.
O ' O
6236 '*. GRAMD RIVER - BRIGHTON, MICHICAN 42118
Scott Fetzer Corpl-chone {517) 546-3981

Douglas Division
Bronson, MI 49028

JOos8 NO

PROJECT

1 0G GF SOIL BORMIG KO Well 78-4

P3 1 of 1

'“Tll! JiN AN SN 3w =

End of test 10° W.L. 4%’

Res Plant No, 2 '
Location 3.25' S. of N. Property Line Fence™
‘ W (=] Wa e .
. O
oate 1B Aug. 78gyarace eLev. W. Side ¢ .ntrégce ?13e nk Fence!
oun by ._To'" thip Mame r"t'loﬂ ;echoa Nymber) 1ogwnan Nymner Ronge Mymbaer
. Branch Bronscn NE“NT % uw 11 7 s 8 v -
1] amgla
lsjapﬂ: Logend SO‘L OESCRIPT'ON
| ... -] ahitish 15% Gravel, Sand Fill g
: s B Black 50% By Vol. Muck, Sand
T ’ i
. B
- B )
~ . -] Whitish Tan, trace Silty, 5% Clayey, Fine '
|1 ’ |
4 : Sand -
—1" W Tan 5X Clayey, 5% Silty, Trace Fine Gravel,
— 70% Fine-10% Med.-10% Coarse Sand .
._ - -' —t
‘i s - | Tanniah Gray 5% Clayey, 95% Pina Sand
7 ’-
- \”V:i Gray 60% Sand, Gravel, Clean -
‘ . 20% 1/8-1/4"; 10% 1/4-3/8"; 10% 3/8-3/4"
9 | S
l ‘ i
E 2
}i J
4 p—
ﬂ 5
7 L
amad
8
9 —
0




“ Pre RI MW4

I OUNGICAL SUAVEY SAMPLE N _] | T | A ' F
.= . ; - JLML_JLJ[ l el

‘ WATER WELL RECORD WOCHIGAN DEPARTIINT
acr ns fa 1t Cre
Hjl COCATION OF WELL | 78— PRI e T

st 8 e
.
1

11 71 X5 gt

B
bt
]

!
! Brangh l _Bronson
. "\\. |'| andd Diesctinn ey Ra ,| 1"

9,25' 8, of MNorth Prop.rty Line Fanca 3 Scott Fatzer Corp.
624' W. of 6' High $4K{ Chain Link Fence, W. Sfde| "~ Buglas Division
I [Siement R I A R LN R E of Entrance Drive Broneon, MI 49028

h [:'; TR ITIRLS S TR TN FUTCTIN PYRY PTCO [T ARV g ey v,

AR S S B c e
v ! ] . 10 .. 18 August 76

I AN EN e -

B R , RS R

Colr T o 59~ R R

L | I A , \ R

l_ IR £S5 | i -e K Montioring Well
R | PG S I
e ] _ ' SRS 8- &

i ,
i Poreentat ) riite v . e S -
lz FORMATION L FAEE AT O T . -

I 4
6" i ;. Midwest . o
‘ : XX. 60 . ot : 30.,
B L L S TR 11

whit{eh Gravel, Sand F{11 . .. . i 6"
Black Muck, Sand____ .. ... .. 1. ¢
| whitish Tan Silty, Clayey, Fine . . | .

_Sand . ... Y - ‘*3 B b

LASE LA Ml 1.

"— an Clayay, S{lty, Fine Gravel, Samd _1%' | _Sy'

i
|
i .
A
|
|
70

e —

Slug tast 6 gpﬂ fails to f111 2 pioe

|
l }.'Iamilh.ﬁray.Clmy. Fioe Sand By p——

‘Gray.Sand, Gravel . 3 10"

i

- | l S
: l i ! _
| ; !
o S
! ! L T L -
l — : ' i Bronaon Sewage Traatnent Plant
— | ; : s
] e : i SR A I SN GR RS )4
; i U B

.. : ! N/A BRI '
N . I e . St -

‘ l
- e e P 1 . . . .
l VO M anarks, eloyateoan, sorre e o i, ety IR B NN R R S R B AT SN £12 f1 STRR SRS

I Clenn Miller, Consulting Geoclogist o '__Stcrlir;g Drilling VCompany 0666  _ _

— | ... 6236 u. Crand Rv, Brighton, Ml 48116
! .

- J‘ s F R iy sLr Ll e, 0 ) e e —__J

— De&rd 100 3y 12088
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Pre RI MW4
! ‘ '. O’ i ! .: 13 G
Sterhno Drﬂhnb Company
4238 WEST GRAND RIVER . BRIGHTON., MICHIGAN 48118
TELEPHONE (517 546.3981
OBSERVATICH WELL DATA
Location 78-4 18 August 78

30" - #60 Guaze Brass Jacket, Flush Point'Hidwest
Strainer, Trade # 121

8.48' ~ 2" Galv. pipe to top of strainer openings

" 11.04' to inside bottom of strainer

1 - 2" x 1%" reducing coupling

Top of 2" pipe sticks up 1'4" = 1.33' above ground surface

Water Level — 11:32 Friday 18 August 78 = 6.25' below
top of 2" pipe

Slug test - 11:33 Friday 18 August 78 = 6 gpm fails to
£fill to top of 2" pipe

Watar Level - 11:38 Friday 18 August 78 = 6.13' balow
top of 2" plpe

Saturday, 19 August 78
14:47 water Level 6.21' below top of 2" pilpe
14:53-15:105 ~ Capaclty test 15 gpm with 23.5" Hg Vac.

and 6 psi{ throttle pressure with Gould 14" x 1k~
2.25 H.P. gas engine driven S.W. centrifugal pump

“DNercice s Our SHost ampozéam.‘. G roduct”

L.

‘.2

*a— N



Re

l oate 18 Aug,

Pre RI MW5

Sterling Driiﬂing Co.

6236 W, GRAMD RIVER — BRIGHTON, MICHIGAN 43114

MI 49028

Plant No. 2

7Bsurrace gLEV.

Scott Petzer Cclpishone '517) 546-1961
Douglas Division
[ Bronson,

.OG OF SOIL BORING NO Well 78-5
) Pg 1 of 1

JoB NO

PROJECT

tocatibn 10' S. of N. Proper ty Line Fence

216' W. of 6' High Chain Link Fence, W.
Side of Entrance Drive

! ounty To——nnk;g Hame Fraction Sectian Nymbaer] tawn Mymnar HNange Ny~ ner
L Branch Bronson RE uNE o ', 11 7 8 v
V Somple
Deprh Legend SOIL DESCRIPT'ON
- | -1 Gray 10% Silty. 20% Clayey, 20% Gravel 50%
) Black 50% By Vol. Muck, Sand
<
3 Black Muck
4
5
S+l Yellowish Tan 5% Gravelly, 15% Silty, 15%
$ { Marly, 13% Gravelly, S50% Sand
wnavy Variegated Whitish Tan & Tan 15X Silty, 20%
7 | Marly, 15% Gravelly, S0% Sand
- fﬂk;: Lt. Tan 5% Clayey, 5% Silty, 5% Fine Gravel,
—*""77] 85% Fine Sand
9
T Gray Gravelly, 45% Fine-25% Med.-15% Coarse
Sand, 10% 1/8-1/4"; 5% 1/4-1/8"
ll
12
12
1« R
4_".\;\L,-
15 / Gray 5% G.avelly, 30% Sandy, 30% Silty,
-—" | 35% Clay
T? RS 5A\ e
7
- 8
9
o j_—

i i

End of test 16' w.L. 8!

d
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A

Il LOCATION OF WELL
C

,. 'n
{

'c‘m'{,oGICAL SURVEY SAPLE Mo, [ ‘

ACT 294

WATER WELL RECORD

PA 1965
)

Pre RI MW5

L] |

MICHIGAN DEPARTMENT
£
PUBLIC HEALTH

LTI

Townshio NIm™=

L .__-.

OT-T.nco_And Oirection trom Road Intarsections

10* S.of Newth Pyapetty Lims Fease

ounty

Street address & City of Wall Location
T 'n suction below

Loc ate with  X© Skatch Mao:
~

Wl.dﬂl;h“nu‘h—-.t.tugd
__Eakvesas Briwa

Fraction

R3nga Numb=r

R |

Sevtion Number |Tuown Numbe:

11 1.XS:

J OWNER OF wELL:

Seedt Totmar Coup.
Bremsen, M{
Dowglas Divisiom

Address

4 W—EL'. OEPTH: tcompleted)

Outy ot Coroletian

1k

1T N .
I X 16 13 Asgurt 78
S G _.:_ ...:_ - D ¢ 5 {3 caste oo (O rotary {3 oreiven CJouw
: \ 1 ) ’ 4' O wottow roa O serea X f0ird O
- 'J"' "‘:' —:—" - (T 0] a/& 6 USE: [Joameste - [ Pubiie Suoaly 3 1raustey
1 1 \ : D(u-g.\(:on D Aie Canditinning D Coarmmeeciat
b - A - =~~~ P LN ’
1 T : | }r Test well
i . -. !
b : 2y - et B ¥
] I __L l 78‘5"“' Thicadea X weides ]  Hetont: dnove’
ram,
‘.——g uu’L( R —. lSml.yc- 2. :s ft.
THICKNESS | DEATH TO in. 1o 1. Oupth Werght 1bs.. .
cr 30TTOM CF
2 FORMATION STRATUM STRATUM . te it. Ouath 1 Dtiver Shoc? Y‘$DNU Q
v B SCREEN:
 Qemy Silty, Qeyxy, Orewally, Semd ¢« [ Tvor: ___Midwmst ia: z
p - = » <HUFES ‘O Length m"

2!

bl

5'

Sct hetween 1”' 1, and ___L‘____'l.

Fritings:

I STATIC WATER LEVEL

1. below tand surfacae

10

Jl

10 PUMPING LEVEL Lrlow land surface

f1. afrer hrs, purroing 9.0.m,

Slug test S gpm £41lz e tep of 2'' pipe

GGAT A 280 3wCCT 7 NLEQLD

| Yarisgatad Wxizish Tam &_Tam, S{1%y ) e 20 WS, pumaing g.0.™
g
11 WATER 11 aLITY 10 Parts Per Milliga:
" ! ; l ' l 1' 7 ? tron ¢Fet Chiorides iCHl
1r. tam CQleyey, Silry, Fims Cxrxvyel Haniness - Other —
V2 wepL ME2D Eo-,aounorq. D 1n Approved Pit
D> FAS I c—
13 wear Geanteg* { Jves { no
- '
D Niegt Coment [:lsen(omxe D
) ] Dotk f.qm 1. to . ‘
l I j. ]‘. 14 M areot Sauerge af passible caontamination ’
B I-~. ‘!5»1- fpfn e Tyoe
| Crasy Cravally, Samd, £41ty, Clay 2 | 16 Well grinterind uoan comgirtion [}vas [} No
15 runee, WA {J not instattee
Manutactuesr’s Name
Atngel Numbee P Volts
1 Length o Digo Prp= It. caocacity G.P.M,

Twope: [_] Submersenite
{1

D Raciprocating

16 Remarks, efevation. source of data, etc.

Glamn Millar, Comsulting Ceclogist

Tnes wel

nEG)

Address

Siqaed

Dé7d 100M (Rev. 12-68)

17 WATER WELL CONTRACTOR'S CERTIFICATION:

10 the Dest nf my Anowiedge 30 belet,

1 was dulted goder my junisdiction arnd thas roooit 1§ True”

_DriLEUn(_M

STEPLD 875 %15 ~an
6236 W, Grand Rv. Brightso, M1 AS116 |

Date

NEGISTARTION SO

AUTmOB/ JED DEPAESENTATIVE




TEEEREEEEEEEEEeEEEEE

Pre RI MWS
¥ i : 7 10‘ : 1 1 n.l » 4
Si:erhnb Dmﬂmg Company
6236 WEST GRAND BIVER - BRIGHTON., MICHIGAN 48118
TELEPHONE (517 546-3981
OBSERVATION WELL DATA
Location 78-5 ' 18 Auguast 78

30" - #0 Guaze Brass Jacket, Flush Point; Midwest
Strainerx, Tracde # 121

15.26' - 2" Galv. pipe to top of strainer openings
17.82' to bottom of 2" pipe

Top of 2" pipe sticks up 2.25' above ground surface

Slug test -~ 15:23 18 Aug. 78 = 5 gpm £ills tc top of
2" pipe

Water Level — 15133 18 Aug. 78 = 9.77' below top of 2" pipe
won " " =~ 15:38 18 Aug. 78 = 9.83' below top of 2" pipe
% " % . 15143 18 Aug. 78 = 9.84' below top of 2" pipe

Saturday 19 August 78

15145 Water Laval 9.84°' balow top of 2" pipe
15:50-16:10 Capacity test 5 gpm with 23.9" Hg Vac. and

4 psi throttle pressure with Goulds 1%" x 1%"
2.25 H.P. gas engine driven s.w. centrifugal pump

o Our Mo f’m/zo:fanf g):oJuct”

(N
(&3
el
-
<,
n
{n
2



Sterling Dri?ﬂing Co.

6236 w. GPAND RIVER - BRIGHTON, MICHIGAN 42116

Pre RI MW6

Trleshone 1517) 546-398 1

cott Fetze orp.
ouglas Bivia onp
Bronson, MI 49028

Re: Plant No. 2

. 0G OF SOIL 80RING NGWell 76-6
P9 1 of 1

JOB MO

'
PROJECT

LtocaTion9' S.of N. Property Line Pance

52' W. of 6' High Chain Link Fence, W.

o

' S 3 *
oave 18 AUG. 78arace eLev ide of Entrance Drivae 4 I
oan by Townshin Mame Froction "] Secticn Number| tomn Numner HNange NMumber
Branch Bronson NE wWNE 1, 11 -7 s 8 v _J I
I Sample
D.p»: Legend SQIL DESCRIPTION
T Black 5% Gravelly, 30% By Vol. Muck, Sand ‘
] 141
T ’4-,"'\;
| avwJ White & Tan 20% Marl, 20% Silty, 20% Clayey, IJ
3 " 10% Gravelly. 30% Sand
- .| Tan, trace Silt, trace Gravel, 5% Clayey,
4 - -21 95% Sand .
. ; J
3 ‘| Gray trace Clay, Gravelly, 80X Sand,
15% 1/8-1/4"; 5% 1/4-1" ‘,
[ ]
" .
8 - s —t
. ... lGray 5% Clayey, Gravelly, 55% Sand,
? / 10% 1/8-3/8"; 10% 3/8-3/4"; 10% 3/4-1" i :
— ’ o/ - " j—
T 10% 1-1%
I ,
2
J e ad
4
’ J«
g e d
7
[}
9
Lv g -
End of test 10' w.L. 4°'
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1 LOCATION OF WELL

:‘;R WELL RECORD LJ—JU—JUD_E—LLWMW%JLLU |

ACT 294 PA 1965

MICHIGAN DEPARNENT

[Conmty

Ovstance And Ouuctlon lrom Roaa |n(evsecnon~,

2 8. of Yorth Preperty Lise Yease

. addigss
ST W, of 6' Mgh Shetn Link Fouss, W. Side of Booglas Pivision
Stremt addruss & City of Well tocation  Entrmmes Deiwe

J PUBUC HEALTH
Township Name Fraotion Sen oo Numbiere [T Nombes Range Numoer
.. Fronses e _eomp 11 1% l g .

J OWNER OF WELL:

- Esott Yolaer @"Po

Bronsom, X1 49028

Toriin *Im.‘ X i SecUion Prinw - Skt h Mau: - n W;LZ -D—[-;'-TH 1 rv“ull‘l- 1‘) D.eter aat Conule(-o'\
T T T '
N 10 . 18 Amgxst 78
L '} _ —:_ __:_ _ ’ S D Cable tont D Antary D Oriven G Ouwy
| | ] D Hollow ¢y D Jotteg ﬁ Boria D
I S T P ' SR
- ) 1 6 use: [Joomearn + [J pPubier Suouiv {3 1rausty
i | 1
i 1 1 \ . Oecpmen O aw canditioniog O commercem
— =T == PN Tust wetl
! ] 1 ~= =
I T CASING: Ti 3 : TYXY
: raden Wolded Neght, Abave
i l AL L N Ciam, l ) LJ | en e i .
LI VITR 4 Sipelipe, o z ﬁ .
o~ SEFErw I ' 1. 0 h lw N ' ! ‘
" - * — i
2 FORMATION LLISSTVEY ——rn- e 1. Brer | e oe. |
STAAT o _ o Depn lD'-v— Shae:? Yv:sl No ﬁ 1
E SL RELN:

/ z' Tvpe: w-.: Ora.: 2'

wj.vu:c m Length b e
Sct hetween & 1. and “! fr.

Fittings: n ! l
3 i

9 STATIC WATER LEVEL

‘ 1. heinw tand surface

“!

10 PUMPING LEVEL Lrlow land surface

ﬂ' Lwltmr _ hes, pumoing g.0.m.
SlquctS;puiullubupa{r‘pip‘
1Q. _ 11, a'ter _ hrx, pumorng — Q.p.m,

11 WATER QuiaLiTyY w Parts Per Million:

tean 1F. Chinnides (C12

HArdn-s s N Other

12 WELL HEAD COMPLET'ON. [J n 2corcvea pii

fommr e g e n

e Aetaptes l l 127" Ahaye Tognn
IJ w ||(‘,,m,v .:’D» -~ &x-.w_\

S Y o PR o

LR Ve ey fr,

ot N ey g Nt e

[ S Bmm mm‘mtﬂ le Tp-:
! :

1 KYRTE BT FENEEE 1 ,.n. -g,h- el l Vs D'\o
13 0000 '/A 3 Nt pnetatiet

MAnGT IRt S am:

B

Model Nuymbier -D Volts

tength of Drop Pehim ft. cacacrty G.P.-,

Ty D Suheecsinie

USE A 2M0 SHCLT 17 wErDrQO

D Jet D Reciprocating

16 Remarks, elevation, source of data, elc.

—

_Glasn Miller, Censalting Ceclegist

Dozd 100M (Rev, 12-G8)

ol ol el sl el sl el el

17 WATER WELL CONTRACTOR'S CERTIFICATION:

This wetl wias aaiien yncter my quasdiction and t5:% repoet 15 true
10 the hest o ag Wnpwlanlyge 408 DBatied

—_ Starling Drilling Compexy

BEGISTERMCD 9 S 87 39 waw( RELIGTRATION mO.

angess 6236 _Woe Cxrand Ry.  Brightem, MI AE116 |

Sruniag Qate
TALTHCR (D PEPALSENTATIVE

GENLSGICAL SURYLY CoPY
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Wil W

Pre RI MW6

Steﬂmg Drﬂhng Company

TELEPHONE 517y 546.3981

OBSERVATION WELL DATA

Location 78-6 18 August 78

30" - #60 Guare Brass Jacket, Flush Point, Strainer,
Midwest, Trade + 121

9.7G' -~ 2" Galv, pipe to top of stralner openings

12.25' to inside hottem of strainer

Top of 2" plpe stickssup 2.25' above ground surface

Slug tept ~ 17:20 Pri. 18 Aug. 78 = 5 gpm fills to to
of 2" pipe

Water Level - 17:19 18 Aug. 78 = 7.39 below top of 2" pipe
"o " " ~ 17130 18 Aug. 78 = 6.02 below top of 2" plpe

"o " " = 173135 18 Aug. 78 = 6.04 below top of 2" pipe

Saturday, 19 Auqust 78

15:15 Water Level 6.05' below top cf 27 pipe
15:24-15:40 - Capajcty test 1 gal/23 sec. with 23" Hg Vac.

and 4 psi throttle pressure with Gould 1k%" x 1%"
2.25 H.P. gas engine driven S,W. centrifugal pump

" Sewice Jo Our SAlost 0mlbottan£ Product™

B

A




oatel9 Aug. 78 sysrace eLev.

Pre RI Test Boring #7

Sterling Drilling Co.
6236 W. GPAND RIVER - BRIGHTON, MICHIGAN 43115
Teleghone 1517) 5456-3981

Scott Fetzer Corp.
Dcuglas Division

Bronson, MI 49028

Ret Plant No. 2

JOB NO

LOG GF SOIL 50R:*:G Nne Test HEole 78-7

, pg 1 of 1

PROJECT

Locatiod6’ N. of S. Property Line Fence

530' W. of 6' High Chain Link Pence=

W. Side of Entrance Drive

if
If
f

N}
:

—

ta

\ -—

—

~<}5% 1/8-3/8"; 5% 3/8-3/4"

ounty Townsnip Mome Frachon Sectina Nymber| lomn MNugm ner TRange Mum ber

Branch Bronson NF 4 N2 " 11 7 s 8 v
A SOIL DESCRIPTION

[ SivwAman 5% Silty, 10% Clayey, Gravelly, 75% Sand

Reddish Brown Wood Decaysed

| Ak

|l

Lt. Tan 5% Claycy, 5% Silty, Gravelly,

80%
Sand, 5% 1/8-3/8"; 5% 3/8-3/4"

__;\ku L

L 10% 1/8-3/8"; 10% 3/8-3/4";

Tan 10% Claysy, 10% Silty, 55% Sand, Gravel
5% 3/4-1"

Black Muck

AN S
.. i

| White & Tan 5% Marl 1Q% Silt 30% C

Tan trace Silt, 5% Gravelly, 10% Clayey,
85% Sand

12

13

Tannish Gray 70% Fine-20% Med.-10% Coarse
Sand

L

. o N L

End of test 13° Ww.L. 8k%'
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(00

Pre RI Test Boring ¢

Sterling Drilling Co.
]
6236 W, GRAND RIVER - BRIGHTON, MICHIGAN 42116 ’ _
Scott Petzer Corplrchone (517) 546-3981
Douglas Division Jo8 MO LOG GF SOIL BORING NoTest Hole 78-

Bronson, MI 49028 ‘ p3 L of 1 -
PROJECT

Re: Plant No. 2
Location 130' N. of S. Property Line Fence

436" W. of €' High Chain Link Fenc, W.
Side of Entrance Drive

oate 12 AUJ. 78syprace evev. ~
o',,,,‘., , Townshin Mame Froction S jectinn Number| lown Numae- Range Mumber
Branch Bronson ‘ NE +NZ u ' 11 7 s 8 w
' o Logens SOIL DESCRIPTION | ~
; i.; Blackish Brown Mixed, 10% Muck, 10% Marl,
: L 32 | 10% silty, 10% Gravelly, 60% Sand -
u
-\L\“.‘“

L_>?>4 Whitish Tan 5% Clayey, 10% Fine Gravelly,
L i B3% Sand
Blackish Tan 10% Muck, 10% Silty, 5% Clayey ~

5 1.l | Gravelly, 50% Sand, 10% 1/8-3/8"; 10% 3/8-3/

5% 3/4-1"

i ) st

et
7 , _ .

St ]l Tan A5% FPine-—15% Med. Sand —y _
8 Black Muck
* 4 ana] Tan 20% Clayey, 20% Silty, 30% Sand, Gravel ’

1 10% 1/8-3/8"; 10% 3/8-3/4";10% 3/4-1" -

Lo [l .

T ow | Dk. Gray 10% Clay. J0% Silt, Gravel. 60% sand —
: Tannish Gray (10% 1/8-3/8" 5% 3/8-3/4" 5% 3/44"

S 5% Clayey, FPine Gravelly, 75% Fine-15% Med.
————| Sand, 5% 1/8-3/8" -
4
S
b R
?

-

End of test 13 Ww.L. 10k*

~ N R ] Iy Iy

AN MY

T .




oatel€ AvT. T8 syrrace eLev.

Pre RI Test Boring #9

Sterhng Dri}iing Co.
6236 W, CRAMD RIVER —~ BRIGHTON, MICHIGAN &3116

Telapghone 1517} 546-3981

Scott Fetzer Corp. c

Doujlas Divisicn 108 MO LOG GOF SCIL BORIMIGNgTast ticl: 78-75
Brenson, MI - 4u02¢ ' , FS L of 1

’ PROJECT

Ro: Plant No. 2
- tocation _L117' N. of S. Property Line .Fence

260' W, of 6' High Chain Link Fence, W,
Side of Entrance Drive

S il ol R A

3
3

Townsnip Mamae Frection S ectiom Number]| 1Own " m e ROnge Mumber

Lrcocuscn NE % J7v N 11 . 7 3] v

I Sample

Deprh Legend SOIL DESCRIPT’ON l
- R

oI Blackish Brewn Mixed 10 Marl, 15% Lilty,
L3 277 . J50% Sand, Gravelly, 5% 1/8-3/8" 10% 3/8-3/4"

\\tn'ﬂ\‘"
—{ T 10% 3/4-1%" l
- - _JPale Tan 5% Clayey, Gravelly, B80% Sand,
3 'f’fT‘lO% 1/8-3/8"; 5% 3/8-1X%" Y |
Blackish Brown Mixed 10% Muck 10% Clayey,
P 2= 1 10% Silty, 10% Gravelly, 60% Gravelly
_ vu{Tan 5% Clayey, 5% Silty, Gravelly, 70% Sand,

s 1 110% 1/8-3/8": 10% 3/8-~3/4"

t'|Black Mixed 10% Muck, 5% Silty, Gravelly,
| |ss% sand, 15% 1/8-3/8%; 10% 3/8-3/4":
g 5% 3/4-1"

Black riuck

.| Tan 10% Clay=y, 10% Silty, 50% Sand, Gravel
) 16% 1/8=3/8":_10% 3/8-3/4": 5% 3/4-1%"

| Y21llowish Tan 10% Clayey, 10% Silty, 40%
Sand, Grawvel, 20% 1/2-3/8"; 10% 3/8-3/4"
10% 3/4-1%"

Gray 20% Fine-60% Med.-20% Coarse Sand, Clean

Gray Gravelly, 65% Sand-Clean
° 20% 1/8-1/4"; 10% 1/4-3/8"; 5% 3/8-3/4" {

17 Gray Fine Med. Sand

8 Gray Fine Me.d Sand Cobbles

0 L

End of test 18° w.L. 11’

gl als F-?””“—F‘?-F—F—:F—F-F‘-F
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_ Pre RI Test Boring #10 _
Ehﬁrhng Drﬂhng-Co.
6235 W, GRAND RIVER — BRIGHTON, MICHIGAN £3116 _

Telechone 1517} 546-3951
Scott Fetzer Corp.

Douglas Division LOG OF SOIL BORINGNOTest Holae 78§

JOB NO .

Bronscn, MI 49328 , p3 1 of 1
PROJlECT
Pec: Plant No. 2 . j
Location 43 S, of N. Propertv Lianc Funce
151' W. of 6' High Chain Link Fance, ]
W. Side of Entrance Drive
oate L2 AUG 772 sugrace eLev.
Coun’y ]’o-—w-htu Name 1 Fraction Sectinn Number | town Nuymner 1 Ronge Mumner
Braanzh Brcnscn NE“ NE', ', 11 7 s l £ v ‘J
I Sample ]
Bogrh | Logens SOIL DESCRIPTION
fDark Gray 1lU% Marly, 153% £ilty, 15% Gravelly

60% Sand

R R - S - R ~ - -~~~ N e
~ ‘

.o HALERY - .

‘ w{Blackish Gray 5% Silty, 10% Clayey, 15%
. L Gravelly, 70% Sand )
J B .
‘ . 1Blagk 50% By Vol. Muck, 5% $ilt 10% S
. 4 Tan 5% Clayey, Fina Gravelly, 80% Sand
! a ~—{10% 1/8-3/8"; 5% 3/8-3/4
" 6
. 7
| ! Black Muck
9
. 1o _
.| Gravish Tan 10% Clavev, 10% Silty, Gravelly
1 L SQ% Sand, 10% 1/8-3/8"; 10% 3/8-3/4": 10%
: 3/4-1")
Il L2 Gray 1C% Finz Gravelly, 55% Fine-20% Med.-
{ 3 15% Coarse Sand-Clean .
j
. .
| . |Gray 5% Clayey, Fine Gravelly, 20% l1/8-1/4"
4 L: §—"|5% 1/4-3/8"; 30% Fine-20% Med.-20% Ccarse
. T _|sana
i Cobbles 16%'-17%"
- 1y _|Gray 5% Silty, 10% Clayey, Gravelly, 55% Sand
- Tl 1s% 1/8-1/4"; 5% 1/4-3/8"; 10% 3/8-1%"
- 2
“ 9

End of test 18"

 W.L. 9'4" —

i
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BRONSON, MICHIGAN STTE
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MAP

~¢——— WATER 903.0

PROPOSED _TOP DOF (AGDON

914.0

ROP AG
P OSED BOTTOM OF L ‘OON 904.0

®w¥10

LAGOON

LAGOON

e

@13

#1

PROPOSED BOTTOM OF LAGDON 904 .0

PROPOSED TOP _0OF | AGODN 914.0

12

- — >

Figure taken from Hyrdrogeolic Evaluation
for Douglas Division - Scott & Fetzer Co.,
prepared by McNamee, Porter & Seeley,
Consulting Engineers (November 1978

SCALE 1" = 60°

@ MONITOR wEL L

® TEST BORING




Figure taken from Hydrogeologic
Evaluation for Douglas Division -
Scott & Fetzer Co., prepared by
McNamee, Porter & Seeley, Consulting
Engineers (November 1978)

DOUCLAS DIvISION - SCOTT = FETZER CO.
DROHSON, FICHIGAN
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PRE R1 BRONSON PLATING WELL LoGgs
(KECK CONSULTING SERVICES, INC.)
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- A

(-

3 . T ”5”" 5.7
SORING NUMBER2:2/v4 21 5d TOTAL DEPTH_44°  °  S.W.L.(36L)_¢=&m
1 rroa 10 ¢ . . e
Sanp-¢ AT Lithologic Description
NurnbDer reewc <
o - T
0 -2 Sanéy clay topsoil w/med ozgaaics, dark xo=-n
1 composite 4 - 40 Sand: unsczted w/fn. gravel beccming ccarses w/Cepil;
*rcwn turning gray 4 10', sat, & z2zgrex. 6
comoesizal 40 — 493 -] @av Till w/cravel: crav, ticht. vnsaiv-rated
l I 4.0 Sancle Analvsis
- aduczivity
l I Samcle Decth T_::.:a.oc Con Lcu-:nc -
‘ 1 9-14" 15,5 ESQ
' 2 19-25" 14.0 €35
I ' 3 29-35' 13.0 3509
l (Pre RI MW165/16D)
_ s = 10" _ s = 9.19
Fiezemeter:i Screen 2' slot®dPipe s ="4a'  Total Depth (BGL)a = 38 _4n
PVC
. s = 4,11
BECXING NUMSIR R-3/tW 3 sed TOTAL DEZP7TH 23° S.W.L.(BCL) d = 4.10
Camml < + .
—=a=7T.l2 zIrca Q TOo 29 . - - .
Number Test Lithologic Description
0 -1 Sandy r-T.J-v tapcail v/med Nreantiecre Aary e
1 cozposite 1 - 24 ) Sand: ned.v/fn. gravel, becomes coarse w/increased
gravel 8 15' , sat, A approx. 4'
[ 2 comoosite 24 - 29 Clay Till w/aravel; cray, tight, unsaturated
‘%n c_}-:‘p S aYerms ~
- : VIt
Semple NDeoth Te:np.OC Conducﬁééé v
| 1 9-14" 13.5 1lo00
______¥7 2 19-24' - 12.5 1100
\
R (Pre RI MW17S/17D)
4

L



BA/Me4 T T 19 : 5.
SorING NUEIR B TOTAL DEPTH S..L.(3GL)__5.09
e — ] +
sa=ple Fronz__:q}__ Lithologic Description
/— -
0 -4 - Sancv clav toosoil ‘w/med, orcanics, gar¥k hreen
1 conocsite § - 15 Senc: ccarse w/fn-nmed. cravel, crav; sat, 8 aoorox, S|
E \_‘;L 1€ _ 1lo Clay Till:. g:ay, tight
I H,0 Szwple Analysis o
[ - a -~ . 5 -— v ass b aav iy
] . Semple C2oth Tesn. C T
| | 1 o-14* 13.0 - 1050
[ : (Pre RI MW18) ]
) L‘_'Ucclctte:i
Piezc:eter:cj Screen & Pipe 15' Total Depth (3cL) 13.41
: = )
RORING NUMBSER TOTAL DEPTH S.¥.L.(3GL)
Samol Troz | C i
ool o= o Lithologic Description

Number . Feet

W T R I
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GRAIN SIZE ANALYSIS



Fine gravelly, C-F SAND, little silt and clay

(sp - gp)

(X} 1nsutficlient Sample Size per ASTM D 422

{ , {
{ ( ( { | i { ( { { { { g ( o |
PARTICLE SUZE DISTRIBUTION CUAVE
- US. STD. SIEVES > HYDROMETER ANALYS IS ———
jllghz_xou.-zn:n. e MESHPERINCH >
. N 17 S - V¢ R 14 aR- V. R V. 4 J4_18 1] B 14 27 0
100 LI AN T = = == TR -T= . | TN =T M- T
h { | .y | " 1 .—_ - gl el
IS H-HHHN=R . o 0 i ot Bt o qul i L3 ot i b 1-
] ! ARG E L =T ] ! Th L1 R
» | 10
; e T R T R E R T
e EE SR ilidy RN RS T ,
. NEEM unmnl. L 4 M1 rn._.,n | || - -1 ,l-l—lu FTHUA- - HA - A4 1.} 1-]—- 20
*p - HEE ST I 1 X AT TH- . 1=
. ¥ t . t- = it iie fuanil
i I h AT " ; | 11 1
oM 1 ! i T T | . 0 -
: HEF IR | paeassE il o c
r n m 1 JI L - I L M s Lxuw K )
x il 1 v 1 1 11 — 1 L 40 W
2 "H L tHHHH t ! : | sl | 0} |82 3
x Hi : t H—h L 4 I : [ %
> L n I =it i ] | 60 o
o L 1 ] L —1 . I Y
: EESHEERnE i i = m i IR B b :
Z ol ' o O . . | wly
- HI n ¥ 1 -t ) | AL NN it piman{ifjninn «
[ = 1H Ly ¥ u v L 11 4 fl 1 I= -
z L [ I " It | ’ N{H resmmiif|inanmn z
1 sof o 1 " i 1 t To W
="t LT O psesanE= Nt g
w HH } HiHE 1
& HH R ! I _ = I .
i h [ oo L 8 Hr N N 1t w0
' M v r 1 1 an o
it L R, tH-{- =" TR :
1 [ Y T ]t _b " HH
0 I 11t ; 1, A t 1 I »0
8 h H1HIH HH t 1 N ammam ) piiyn {HuB) RS
uty : == EEEA it u R (o pme 2=
Raiit I s idilen f __ 11t I | (1] g 100
100 800 200 100 80 20 [X+} 0.8 0.2 . 0. 0.08 Q04 Q.01 0.008 000t mm
1000 800 200 100 80 20 10 tOm
PARTICLE DIAMETER,D
hinitied Soll
|}
T asTa | COARSE GRAVEL FINEGRAVEL |coAnsE Ao | MEDIUM SAND FINE SAND SILT AR RWAVX CLAY
D2487-04
24.3% 65.5% 5.2% 5.0%
SAMPLE INFORMATION.  SAS #4834E 17 SB1 - 2 ft

PARTICLE SIZE

IONS INC
SOILS INVESTIGAT ANALYSIS

|

SAS #4834E
" CLP SAMPLE MANAGEMENT OFFICE
US ENVIRONMENTAL PROTECTION AGENCY

on.v. .:..n_nx.o. JFC _oZE Sept. .me_!.o... %0. G019.001
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\ MATERIAL<DESCRIPRION

© Brown Fine—Coarse SAND, Trace>Silt & Gravel

Project No.: 70851.53

Project: NORTH BRONSON RIZFS,

Bronson, MI

o Sample: MB=SBJPZ 1 @\15.8 FT

Date:

11,21,91

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN

INC.

Remarks:
TESTED BY DWA/RWP
CHECKED BY
APPROVED BY(7(43
Azé%;
P2

Sheet No. //




1912

PERCENT FINER
(7 R Y B N s BN
® ® ® ® ©® 0 o

N
[\

10

%

200

..................................................................

IN SIZE DISTRIBUTION TEST REPORT

é
. . é £ & ! Conrne Redlua H Fine :
¢ £ i dc e . 2 2 203 1
- ” ~N - - - - - - - - - -
HEEE N il
e I e
\ HIERE
nngm TN
LELEE PR h ;
; AN L : K

log

16.0

1.0

2.1

GRAIN SIZE - mm

8.01

Sumboll

4 +3*

% GRAVEL

% SAND

4 _SILT

O

8.9

17.8

8@. 1

1.9

LL

PI

Igs

Do

Isg

I3g

D15

Dig

5.56

1.46

8.96

a.

S11

8.3620

0.2383

S

AN

\ MATERIAL. DESCRIPTION<_
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D1s Dio

1.33 0.54 B8.47 | B8.338

8.2205 18.185¢
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~ ~_  ~. MATERIAL RESCRIPTION

™~

\\QSCS

© Brown Fine-Coarse SAND, Trace Gravel, Silt

& Clay

5P

Project No.: 70851.53
Project: NOR BRONSON RI/FS,; Bronson MI.
o Sample: MB-PZ24S @ 48.9-50.8 FT

Date: 12/4/91

Remarks:

TESTED BY DWA~RWF
CHECKED BY
APPROVED BY (&

GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN, INC.

Sheet No.

h?.5r19
s




Date:

12/4/91

GRAIN SIZE DISTRIBUTION TEST REPORT

WARZYN, INC.
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0 2.0 8.9 3.5 29.8 6.7
LL P1 Dgs Dso Dsg I3g Dis Dig Cy
O ecee
~ W MATERIAL DESCRIPTION Uscs
O Gray Lean CLAY, Trace Sand NCL
Project No.;K78051.53 Remarks:
Projecti™NORTH BRONSQN RI/FS, Bronson MI. TESTED BY DWA/RWP
o Sample: MB-P24S @ &%:9-71.8 FT CHECKED BY

/;ﬁggiﬁ/,

Sheet No.
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PERCENT FINER
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MARTERIAL DESCRIPTICN

uscs

¢ Erown Fine-Co

arse SAND. Some Grawvel., Trace Silt &

~—
fol

Date:

o Sample:

12/17/91

Project No,: 70851,53
Project: NORTH BROMSON RI/ZFS,Bronson MI.
MB P2?73 @ 8.8-18.8 FT

GRAIN SIZE DISTRIBUTION TEST REPORT

MARZYHN. INC.

Remarks:
TESTED BY DUWA/RUP
CHECKED BY,\ Y
AFPROVED BY v3 o

Sheet Ho.
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MATERIAL DESCRIPTION

uscs

o Brown Fine-Coarse

SAND,

Scme Gravel,

Little Silt,

SK~SH

Date:

Project No.:
Project:
o Sample:

127172/91

780851.53
NORTH BRONSON RI/FSsBronson MI.
MB PZ7S @ 38.0-408.0 FT

GRAIN SIZE DISTRIBUTION TEST REPORT

WMARZ

My

INC.

Remarks:
TESTED BY DWA-RUP

crecked BY; (00O

APPROVED B?ujzf

[Sheet Mo.




GRAIM SIZE DISTRIBUTICN TEST REFPORT
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ol ——= | ——=—= [ 1.93 | 8.24 | 0.1& | 8.837 |0.0044 9.0827 | 2.16 | o9.1
MATERIAL DESCRIPTION Uscs
©  Brown Silty Fine-Coarse SAND, Some Clay, Little Gravel cM
lProject No.: 70851.53 Remarks:
Project: NORTH BRONSOM RI/FS,Bronson MI. TESTED BY DWA/RUP
Samp le: P27S @ 42.0-44.0 ~
o Sample: MB P27 42.0 FT CHECKED BY
APPROVED BY 72
Date: 12/172/91
GRAIN SIZE DISTRIBUTION TEST REPORT
WARZYN, INC. ~ |sheet No.
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| ‘ " Job No. 170051
Date: 12/17/91

FALLING HEAD PERMEABILITY TEST
darzyn Inc., 1 Scieace Court, Hedison, WI 53711  Phoe: {608) 231-5955 or 231-4747

PROJECT NORTH BRONSON RI/FS
LOCATION ‘ Bronson MI.
SAMPLE (a) MB PZ1S
DEPTH (ft) 58.0-58.8 FT
SOIL DESCRIPTION (b) Gray~-Brown Fine-Coarse SAND, Some Silt &
Clay, Little Gravel (SM)
SAMPLE DIAMETER (cm) 7.3
SAMPLE AREA,A(cm? ) 42.0
IN AL FINAL
SAMPLE LENGTH,L(cm) 16.3 16.5
MOISTURE CONTENT,% 9.8 9.9
DRY DENSITY (1b/cu ft) 134.3 132.3
COEFFICIENT OF
RUN PERQEAEIL;TY,k(gm£sec!
1 3.1E-08
2 2.1E-08
3 1.0E-08
4 6.4E-09
5 7.1E-09
6 6.4E-09
7 8.6E-09
8 9.3E-09
10 8.6E-09

AVERAGE COEFFICIENT OF PERMEABILITY = 9.3E-09 cm/sec
(Based on run numbers 8 through 10)

2.3al he
PORMULA: k =z ----- lagie -- , Vhere a = cross-sectional area of standpipe,
At k1 ¢t = time for vater level to fall froa initial height, b, to final height, hi

{All other terms are defined above)
FOOTNOTES: (a) This permeability test was performed on a relatively undisturbed 3-inch

diameter Shelby tube sample.
{b) Soil description is based on visual observation only.

CHECKED BY:}\QQQ pATE: [£[30/ G/  APPROVED BY: ¥Sv&  DATE: [Z-3/9)
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TEST DATA:
Specimen
Specimen
Dry Unit

Moisture

Height (cm):

SAMPLE DATA:

Diameter (cm):

Weight (pcf):

Moisture Content After

Content Before Test (%):

Cell Confining Pressure (psi):

Test Pressure (psi):

Back Pressure (psi):

7.80 Sample Identification:
7.18 Sample No. SAs #4834t 40 MWIAD -d8 ~
134.7 Visual Description: Brownish grevy sand,
8.6 some silt, liccle fine to med. gravel.
Test (%): 8.9 Remarks: Test conducted in accord with
60.0 EM 1110-2-1906,4pp. VII (7).
51.8 54.0 Haximum Dry Density
50.1 50.1 (ASTM D __ )} (pcf):
1.7 3.9 Optimum Moisture Content (%):

Differential Head (psi):

Flow Rate (AV/t)(cm¥sec)O 7.99x10_
Permeability (cm/sec):()l.09x10-7A 1.27:(10-'7 Permeameter Type:

SA 1.90x10-a Percent Compaction:

Flexible Wall

TIME - t (sec)

- g 7 -
’ B 100,000 200,000 ,
= : E=E=s=m2i=== Av/t RELATIONSHIP
R e e e = e — et
e —— = ———==—
- 10 == Se T e e S e e
£ = = St = aSTEEETe T B T
~ P O S R T = = gme—— s
> TT===1= X T c== e e e ]
Q S e e =EE —E=a oo e =
J e = : E=Pooes ===—=——t
el 20 gy g — e o e e e [rm— e —
= X
=  e—
8 === — 4 *
S S
3 = == = =
3 30 =
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= ,
40 == ‘
—_ 10 10—
8 * PERMEABILITY
2 6
E
18]
had L
<.
1 3
bl
B 2 7
~
-t
a
5 10771
2 .8
o 6 =
0 25 50 75

HYDRAULIC GRADIENT - Ah/L (cm/cm)

\4

kS

SCILS INVESTIGATIONS INC

PERMEABILITY TEST REPORT

SAS #4834E
CLP SAMPLE MANAGEMENT OFFICE
U.S. ENVIRONMENTAL PROTECTION AGENCY
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TEST DATA:

SAMPLE DATA:

Specimen Hei.ght (cm): 10.78 Sample Identification:
Specimen Diameter (cm): 7.25 Sample No. SAS #&8365 41 ﬁﬂh/ - 5'+'{
Dry Unit Weight (pcf): 136.0 Visual Description: GQ‘;‘?,‘@%“S,{’QZIP 1%
Moisture Content Before Test (%): 9.2 some silt, litcle fine gravel.
Moisture Content After Test (%): 8.8 Remarks: Thin inclined seams of med.
Cell Confining Pressure {psi): 60.0 brown sand in specimen.
Test Pressure (psi): 51.9 54.0 Maximum Dry Density E¥ 1110-2-1306,
App. VII (7)
Back Pressure (psi): 50.0 50.1 (ASTM D ) (pcf):
Differential Head (psi): 1.9 3.9 Optimum Moisture Content (%):
Flow Rate (AV/t)(cm¥/sec)O 1.67x10-4A 2.56x10-4 Percent Compaction:
Permeability (cm/sec): QO 2.90x10-7A ?..37x10..7 Permeameter Type: Flexible Wall
e AT T o TIME - t (sec)
- 0— 50,000 100,000 150,000
2 =—F AV/t RELATIONSHIP
et =
* =i —hy et eI
2 ==21% === =
z -—— -——-.:_ -%:--
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3 =
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2 6
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L
= “
] 3
>
£ 2
-t
-
= 7
& 10 "1
2 .
@
& .6
0 10 20 30
HYDRAULIC GRADIENT - Ah/L (cm/cm)
PERMEABILITY TEST REPORT
DT
Vi L
SOILS INVESTIGATICNS INC SAS #4834E

CLP SAMPLE MANAGEMENT OFFICE
U.S. ENVIRONMENTAL PROTECTION AGENCY
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TEST DATA:

SAMPLE DATA:

Specimen Height (cm): 9.43 Sample Identification:

Specimen Diameter {cm): 7.22 Sample No. SAS #4834E 42 MW“S “q%’
Dry Unit Weight (pcf): 136.1 Visual Description: Grey brown sand &
Moisture Content Before Test (%\): 10.1 silt, litcle fine gravel.

Moisture Content After Test (%): 9.4 Remarks: Test conducted in accord with
Cell Confining Pressure (psi): 60.0 EM 1110-2-1906, App. VII (7).

Test Pressure (psi): 52.0 54.0 Maximum Dry Density

Back Pressure (psi): 50.1 50.1 (ASTM D __ ) (pcf):

Differential Head (psi): 1.9 3.9 Optimum Moisture Content (%):

3 =
Flow Rate (AV/t)(cm¥/sec)O 5-52x10 “ A 1.06x10 ~ pPercent Compaction:

-8
Permeability (cm/sec): O 8.36x10

-8
A 8.49x10 ~ pPermeameter Type: Flexible Wall

TIME ~ t (sec)

R o zee 50,000 100,000 150,000
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n‘ .6 } i 1 { b ) s &
) 10 20 30
HYDRAULIC GRADIENT - Ah/L (cm/cm)
' PERMEASBILITY TEST REPORT
—e CLP SAMPLE MANAGEMENT OFFICE
= U.S. ENVIRONMENTAL PROTECTION AGENCY
oy Av” TR~ ‘ re'n temw ' ALTYE" . A~ . | PPN _~,a - P




- ‘ " a Job No. 70051
Date: 12/17/91

FALLING HEAD PERMEABILITY TEST
dargyn Inc., | Scieace Court, Nadison, W[ 33711  Phose: {668) 231-6353 or 231-4747

~ PROJECT NORTH BRONSON RI/FS
LOCATION . Bronson MI.
— SAMPLE (a) MB PZ6S
DEPTH (ft) 68.0-68.8 FT
—. SOIL DESCRIPTION (b) Gray-Brown Lean CLAY, Little Sand (CL)
SAMPLE DIAMETER (cm) 7.3
SAMPLE AREA,A(cm?) 42.0
) INITIAL FINAL
SAMPLE LENGTH,L(cm) 4.4 4.4
~ MOISTURE CONTENT,% 20.9 20.9
DRY DENSITY (lb/cu ft) 118.5 118.5

_ COEFFICIENT OF
RUN PERMEABILITY.k(cm/sec)

1.1E-08
6.1E-09
2.7E-09
1.8E-08
2.1E-09
2.0E-09
2.1E-08
2.3E-09
2.3E-09
2.5E-09

O WO I N b N =

[y

— AVERAGE COEFFICIENT OF PERMEABILITY = 2.4E-09 cm/sec
{Based on run numbers 8 through 10)

2.3aL he
7ORMULA: k = --=-- loglck-- , Where a = cross-sectional area of standpipe,
At bt t = tiae for water level to fall from initial height, he, to finai height, hi
{All ather terns are defined above)

FOOTNOTES: (a) This permeability test was performed on a relatively undisturbed 3-inch
diameter Shelby tube sample.

- (b) This soil description is based on visual observation only.

CHECKED BY:é;lLX;L DATE:!&ZSﬁZQ/ APPROVED BY: V34 DATE: |T-3[9]



Job No. 70051
Date: 12/17/91

FALLING HEAD PERMEABILITY TEST

Fargyn Inc., } Science Court, Xadisam, ¥I 53711

PROJECT
LOCATION

SAMPLE (a)
DEPTH (ft)

SOIL DESCRIPTION (b)

SAMPLE DIAMETER (cm)
SAMPLE AREA,A(cm?)

SAMPLE LENGTH,L(cm)
MOISTURE CONTENT,%
DRY DENSITY (1lb/cu ft)

AVERAGE COEFFICIENT OF PERMEABILITY
(Based on run numbers

2.3al b

Phone: (§08) 231-6955 or 231-4741

NORTH BRONSON RI/FS
Bronson MI.

MB PZ7S
42.0-42.8 FT

Gray-Brown Fine-Coarse SAND, Some Silt &

RU

|

oy

Clay, Little Gravel
7.3
42.0
_INITIAL — FINAL
18.3 18.3
8.9 9.1
134.1 134.1

COEFFICIENT OF

2

6.6E-07
4,0E-07
3.3E-07
3.2E-07
3.2E-07
3.3E-07
3.2E~-07
3.2E-07
3.2E-07
3.1E-07

QWO N D b LN =

0RNULA: ¥ = ----- log1s -- , Vhere a = cross-sectional area of standpipe,

At hi

{All other terms are defined above)

(SM)

PERMEABILITY . k(cm/sec)

3.2E-07 cm/sec

8 through 10)

t = time for vater level to fall from initial height, hs, to final height, ki

FOOTNOTES: (a) This permeability test was performed on a relatively undisturbed 3~inch
diameter Shelby tube sample.
{b) Soil description is based on visual observation only.

o

CHECKED BY: ﬁ:}lzil\DATE:‘l!5°(q I APPROVED BY: Y3&  paTe: 12231\
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SAMPLE IDENTIFICATION AND
CONTROL INFORMATION

The same sample identification and control system was used during the entire RI
investigation.

SAMPLE DESIGNATION

A sample numbering system was used to identify each sample, including
duplicates and blanks. Each sample identifier has three components: a project
code; a sample type and and identifier code; and a numerical code indicating
sampling event. A listing of sample identification was maintained in a log book
kept by the sampling team leader. The samples were taken from the field to the
on-site trailer, where they were identified with U.S. EPA sample tags, and logged
on chain of custody forms and traffic report forms.

SAMPLE IDENTIFICATION SYSTEM

Project Identifier

A two-letter designation was used to identify the investigation site. The project
identifier has a two-letter prefix: "M" for Michigan (state-lead project) followed
by "B" for the North Bronson Industrial Area Site.

Sample Type and Location Code

A sample type and location code follow the project identifier. Each sample
collected is identified by an alpha code corresponding to the type of sample. The
alpha codes, which can be used in combination, are as follows:

- FB - field blank

+ GW - groundwater sample

« LW - lagoon water sample

e« MW - monitoring well sample
« OF - outfall sample

« PW - private well sample

« PZ - piezometer sample

+ S - sludge sample, Phase I

Remedial Investigation June 1992 North Bronson Industrial Area
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« SB - soil boring sample

« SD - sediment sample

+ SDS - sludge sample, Phase II

« SS - surface soil sample

« SSMW - soil boring sample (at given depth)
« SW - surface water sample

- TB - trip blank

Each sample type code is associated with a sample identifier code. The sample
identifier is a numeric or alpha-numeric code consisting of a one-, two- or three-
digits and an letter if appropriate. Surface water samples, sediment samples,
surface soil samples, lagoon water samples, outfall samples, field blanks, and trip
blanks use a consecutive numbering system, starting with 1. For groundwater
samples from monitoring and private wells, sample location codes corresponded
with designated well numbers (see examples below).

Sampling Event

Groundwater (monitoring wells and private/city wells), surface water, sediment,
outfall, and surficial soil samples have an identifier to indicate the sampling event
("01", "02", etc.). Duplicate samples are identified by "91" for the first sampling
event and "92" for the second sampling event. The designation for soil samples
obtained from soil borings and sludge samples end with the depth of the bottom of
the sampled interval. Duplicate soil samples have a "D" or "Dup" following the
depth.

EXAMPLE OF SAMPLE NUMBERS
Examples of sample numbers are listed below:

MB-GWMW9S-01 - MDNR-lead, North Bronson Industrial Area Site,
groundwater sample from Monitoring Well
MWO9S, Round 1 sampling.

MB-GWMWS8D-91 - MDNR-lead, North Bronson Industrial Area Site,
groundwater sample from Monitoring Well
MW8D, duplicate sample, Round 1 sampling.

MB-SSMW2S-10 - MDNR-lead, North Bronson Industrial Area Site,
soil boring sample from Monitoring Well MW2S,
taken at depth of 10 ft.
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MDNR-lead, North Bronson Industrial Area Site,
soil boring sample from Monitoring Well MW?2S,
taken at a depth of 10 ft, duplicate sample.

MB-SSMW2S-10-D

MB-SD10-01 - MDNR-lead, North Bronson Industrial Area Site,
sediment sample from sampling location No. 10,
Round 1 sampling.

MB-SD10-91 - Duplicate of above sample, Round 1 sampling.

MB-FB04-02 - MDNR-lead, North Bronson Industrial Area Site,

field blank No. 4, Round 2 sampling.
U.S. EPA SAMPLE NUMBER

Each sample had a U.S. EPA Central Regional Laboratory (CRL) sample number.
The CRL sample number consisted of nine alpha-numeric characters.

Ex. 8 M B 01 S 01

The characters are described as follows:

a - fiscal year (1988)
b - contractor code (MDNR - "M")
¢ - site name (North Bronson Industrial Area Site = "B")
d - CRL numbers [01(1-99), 02(101-199)]
e - sample type
S = sample
D = duplicate
R =field blank
f - sample number

The sample identification number(s) were recorded in the field log book and were
cross-referenced with the chain-of-custody and shipping documents.

SAMPLE CONTROL
Surface soil, sludge, subsurface soil, sediment, and water (monitoring well,

private well, lagoon water, and surface water) samples were collected, preserved,
packaged, and shipped by the field team.

Remedial Investigation June 1992 ' North Bronson Industrial Area
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While awaiting shipping, samples were stored on ice in coolers and kept at a
temperature of approximately 4°C. Samples were filtered, when necessary, and
preserved and shipped on the same day that they were collected. Coolers were
shipped via overnight carrier to the Contract Laboratory Program (CLP) or CRL
laboratory designated by the Sample Management Office (SMO). The SMO was
notified by phone of each sample shipment, including airbill number(s), either by
close of the business on the day that the samples were collected and shipped, or by
9:00 a.m. the following day if a late shipment was made. If samples were
scheduled but not sent, the SMO was notified as soon as possible of the change in
sample shipment size.

SAMPLE DOCUMENTATION

Samples were collected under CLP chain of custody procedures using U.S. EPA
protocols. Standard forms including sample tags, traffic report forms, chain of
custody forms, and custody seals used for CLP sample tracking were maintained.
Pertinent information regarding the samples was recorded in the site log book
maintained by the team leader, and in logs maintained by each sampling crew.
The information included sampling time, location, tag numbers, designation,
suppliers, and sampling equipment. HNu readings, weather conditions, and field
modifications of sampling strategy were also recorded. The log book was
maintained in ink unless weather conditions dictated otherwise. Photographs with
the time, date, and location noted in the photographic log book were taken (as
possible) at sampling locations. :

Copies of the multiple-copy forms accompanied samples to the laboratory. The
other copies were sent to the Sampling Coordinator immediately following
sample shipment.

The following paperwork protocols were employed:

Chain of Custody Form

+ One form per shipping container (cooler).

 Carrier service did not need to sign form if custody seals remained intact.

« Used for all samples.

Remedial Investigation June 1992 North Bronsoa Industrial Area
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Chain of Custody Seals

» Two seals per shipping container to secure the lid and provide evidence
that samples were not tampered with.

» Seals were covered with clear tape.
Seal numbers were recorded on chain of custody form.

J

Used for all samples.

Traffic Report Forms

» One form per shipping container (cooler).

» Used for all samples.

Sample Tags

« Each sample container had a Sample Tag affixed to it with string or wire.
» Sample Tag numbers were recorded on the chain of custody forms.

» Used for all samples.

Sample Identification Record Form

» Provided a means of recording crucial sample shipping and tracking
information, and included:

- Project Number

- Sample Number

- Sample Matrix

- Site Number

- Sample Location Code

- Sample Round

- Sample Type (blank, replicate)
- Number of Bottles

- Chain of Custody Number
- Laboratory Code

- Date Sampled

- Date Shipped

- Airbill Number

Remedial Investigation June 1992 North Bronson Industrial Area
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- Sample Tag Number

This form was maintained for each sample shipment and was forwarded to
the Sampling Coordinator upon sample shipment.

Paperwork accompanying the samples shipped to the laboratory was sealed in
a plastic bag and taped to the inside of the cooler lid. Copies of the chain of
custody forms and other paperwork were retained for the field files.

Two sample seals were placed on opposite sides of the lid, extending down
the sides of the cooler. Seals were covered with clear tape. The lid was
securely taped shut prior to shipment.

SGW/ccf/IMK
[mad-605-67b]
7005100/159
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BAILDOWN-HYDRAULIC CONDUCTIVITY
TEST METHODS.

The purpose of a baildown test is to measure in-situ saturated hydraulic conductivity of
subsurface materials. Baildown tests measure the saturated hydraulic conductivity of
undisturbed, in-place aquifer material, whereas laboratory tests require removal of a sample
from its natural environment.

The general procedure for conducting a baildown test is to instantaneously change the head in
the well and measure the rate at which the water in the well returns to its static level. The
change in head in the well must be “instantaneous” relative to the time required for the head
to return to static conditions (e.g. <5% of total time). The hydraulic conductivity of the
aquifer material is a function of the rate of water level rise and the well geometry. In
permeable aquifer material, the location of the well screen with respect to the water table and
the base of the aquifer are important. The configuration of a typical baildown test is
fllustrated in Figure A. g |

The procedure for changing head in a well depends on the type of well being analyzed. Head
can be changed in a water table well or piezometer by physically removing or displacing a
volume of water using a bailer or slug bomb. Air pressure can also be used to displace water
in a piezometer, provided the well is screened in relatively high permeability material such as
sand and gravel.

DATA REDUCTION

Several methods are available to interpret the water level versus time data that are obtained
from a baildown test. These include Hvorslev (1951), NAVFAC (1971), Papadopulos, et al.
(1973), Bouwer and Rice (1976) and Bouwer (1989). The first three references use an
analytical solution to a well fully penetrating a confined aquifer. The method by Bouwer and
Rice (1976) as modified in Bouwer (1989) utilizes an analog model of both fully and partially
pcnctraﬁng wells to aid in solution of the modified Thiem equation. The Bouwer and Rice .
(1976) method as modified in Bouwer (1989) was selected because of its ability to incorporate
the effects on recovery rate due to a partially penetrating well.



The Bouwer and Rice (1976) method is based on solution of a modified Thiem equation for
radial flow to a pumped well as shown in Equation 1. ~

Q = 2r (KLy)/(n(Re/rw)) , 1)
Where :

Q = flow into the well L3/T)

K = hydraulic conductivity of the aquifer (L/T)

L = open length of open interval in the well (L)

y = difference between the water level in the well and the equilibrium level in

Re
I'w

=

the aquifer (L)

= radius of influence of the well (L)

effective well radius (L)

In a single well test, the value of R is unknown. Values of R, in terms of the In(Re/ry) were
determined by Bouwer and Rice (1976) with an electric analog model of a homogeneous
isotropic aquifer. The analog model was used to analyze the effects of the aquifer and well
geometry. Results of the study for a partially penetrating well are shown in Equation 2 using
Equation 3 to determine the value of In(Re/Tw).

K=rllnRe/ry) 1 In [Yo} )
2Lty

Where:
Ic = radius of the well casing (L)
t = time (T) .
Yoyt = difference between the water level in the well and the equilibrium

level in the aquifer at imes J and t
In(Re/Ty) = 1.1 + A+ Bln(D-H)ry)]-1 3)
n(tre) Trw

Where:
AB = constants obtained from Figure B .
H = depth to the bottom of the screen from the water table
D = thickness of the aquifer



As nSted by Bouwer and Rice, a plot of log (yo/yt) versus time (t) (on the linear scale) should
yield a straight line. B

The commercially available software AQTESOLYV (Duffield and Rumbaugh, 1989) was used to
reduce the baildown field test data. The software combines statistical parameter estimation
 methods with graphical curve-matching techniques for analysis of the test data.

In water table wells, recovery of the water level in the well after bailing is affected by the water
in the gravel pack. To “subtract” this effect on the test results, two modifications are
generally made. |

First, as described by Bouwer (1989), the program input parameter “radius of well casing” is
increased to account for the water level rising in the well screen and gravel pack using the

following equation;

Ig = <|rc2 + (rw? - 1c2)n

where;
rs = effective screen radius
Ic = radius of the casing (screen)
Tw = radius of the borehole
n = porosity of the gravel pack (decimal)

Second, where appropriate, the line of log (yo/yt) versus time used to calculate hydraulic
conductivity is visually matched to data points occurring after effects of gravel pack water on
water level recovery have diminished (Figure C).

Together these modifications allow for more accurate estimation of the formation’s hydraulic
conductivity.

Input data for each test is listed in the following pages. Output from the test analysis follows
the input data. Results of the tests are summarized and discussed in the text.
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FIGURE A- BAILDOWN TEST CONFIGURATION
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B:\>type nbmw5d.prn
North Bronson RI/FS - SLUG TEST for MWSD

slugt!l
7.65
0.083333
0.083333
slugt2
45
4.5
40.24
tsdata
0.0166 7.65 1
0.02 7.23 1
0.0233 6.58 I
0.0266 5.99 1
0.03 5.05 1
0.0333 4.24 1
0.05 1.14 1
0.0666 -~0.28 1
0.0833 -0.58 1
0.1 -0.39 1
0.1166 -0.05 ]
0.1335 0.14 1
0.15 0.15 |
0.1666 0.04 1
0.1835 -0.05 1
0.2 -0.1 1
0.2166 -0.08
0.2333 -0.04 1
0.25 0 1
0.2666 0 1
0.2833 -0.02 [
0.3 -0.04 o
0.3166 -0.04 1
0.3333  -0.04 1
0.4167 -0.02 !
0.5 -0.02 1
0.5833 -0.02 I
0.6667 -0.02
0.75 -0.02 I
0.8333  -0.02 |
©0.9167  -0.02 l
I -0.02 l
1.0833  -0.02 1
1.1667 -0.02 |
1.25 -0.02 |
1.3333 -0.02 1
1.4166 -0.02 1
1.5 -0.02 1
1.5833 0 1
1.6667 -0.02 1
1.7 -0.02 1
1.8333 -0.02 1
1.9167 0 1
2 0 I

2.5 -0.02 I
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North Bronson RI/FS - Slug test MWé6S

slugtl
0.42
0.083333
0.083333

slugt2
8.5
4.5
8.5

tsdata
o
0.0033
0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833
0.1

0.1166

0.1333
0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666

0.2833.

0.3
0.3166
0.3333
0.4167

0.5
0.5833
0.6667

0.75
0.8333

. 0.9167
1

1.0833 .

1.1667
1.25
1.3333
1.4166
1.5
1.5833
l.6667
1.75
1.8333
1.9167

2.

w
SN W

0.42
0.37
0.31
0.26
0.23
©.21
0.15
0.13
0.12
0.11
0.1
0.07
0.03
0.01
0.01
0.01
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type nbmw8d.prn
North Bronson RI/FS - Slug test MW8D -

slugtl
1.49
0.083333
0.083333
slugt2
27
4.5
22
tsdata ’ -
o} 1.49 1
0.0033 1.36 1 3'2 g:gg
0.0066 T 1.24 1 4.5 0.06
0.0099 1.14 1 = 0.06
0.0133 1.06 1 5.5 0.06
0.0166 0.98 1 p 0.06
0.02 0.92 1 6.5 0. 06
0.0233 0.85 1 7 0.06
0.0266 0.78 1 2.5 0.06
0.03 0.74 1 8 0.06
0.0333 0.68 1 8.5 0.06
0.05 0.49 1 9 0. 06
0.0666 0.38 1 9.5 0.06
0.0833 0.3 1 10 0.05
0.1 0.25 1
- 0.1166 0.22 1
0.1333 0.19. 1
0.15 0.17 1
0.1666 0.16 1
0.1833 . 0.15 1
0.2 0.14 1
0.2166 0.13 1
0.2333 0.13 1
0.25 0.12 1
0.2666 0.11 1
0.2833 -0.11 1
0.3 0.11 1 '
0.3166 0.11 1
0.3333 0.1 1
0.4167 0.08 1
0.5 0.08 1
0.5833 0.08 1
0.6667 0.08 1
0.75 0.07 1
0.8333 0.07 1
0.9167 0.07 1
1 0.07 1
1.0833 0.07 1
1.1667 0.07 1
1.25 0.07 1
1.3333 0.07 1
1.4166 0.07 1
1.5 0.07 1
1.5833 0.06 1
1.6667 0.07 1
1.75 0.06 1
1.8333 0.07 1
1.9167 0.07 1
2 0.07 1
2.5 0.06 1
3 0.06 1
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type nbmw8s.prn
North Bronson RI/FS ~ Slug Test MW8S -

slugtl
0.07
0.083333
0.083333
slugt2
13
4.5
7 .
tsdata ) .
, ) 0.07 1 3.5 0
0.0033 0.05 1 4 0
0.0066 0.05 1 4.5 0
0.0099 0.04 1 5 )
0.0133 0.03 1 5.5 0
0.0166 0.04 1 6 0
0.02 0.03 1 6.5 0
0.0233 0.03 1 7 0
0.0266 0.03 1 7.5 0
0.03 0.03 1 8 0
0.0333 0.03 1 8.5 0
0.05 0.1 1 9 0
0.0666 0.03 1 9.5 0.01
0.0833 0.02 1 10 0.01
0.1 0.02 1 ‘5.5 -6.98
0.1166 0.02 1 6 -6.98
0.1333 . 0.02 1 6.5 -6.98
0.15 0.02 1 7 -6.98
0.1666 0.02 1 7.5 -6.98
0.1833 0.02 1 8 -6.98
0.2 0.02° 1 8.5 -6.98
0.2166 0.01 1 ' 9 -6.98
0.2333 0.01 1 9.5 -6.98
0.25 0.01 1 10 -6.99
0.2666 0.01 1
0.2833 0.01 - 1
0.3 0.01" 1
0.3166 -0.01 1
0.3333 0.02 1
0.4167 : 0.01 1
0.5 0.01 1
0.5833 0.01 1
0.6667 0.01 1
0.75 0.01 1
0.8333 0.01 1
0.9167 0.01 1
1 0.01 1
1.0833 0.01 1
1.1667 0.01 1
1.25 0.01 1
1.3333 0.01 1
1.4166 0.01 1
1.5 0.01 1
1.5833 0.01 1.
1.6667 0.01 1
1.75 0.01 1
1.8333 0.01 1
1.9167 0.01 1
2 0.01 1
2.5 0 1
3 0 1
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B:\>type nbmwl0d.prn
North Bronson RI/FS - SLUG TEST MWI10D

slugtl
7.27
0.083333
0.083333
slugt2
43
4.5
42.44
tsdata
0.02 7.27 1 ]
0.0233 7.09 1
0.0266 6.64 1
0.03 6.04 1
0.0333 5.34 1
0.05 1.76 1
0.0666 0.23 1
0.0853 -0.23 t
0.1 -0.2! 1
0.1166 -0.04 1
0.1333 0.12 1
0.15 0.19 1
0.1666 0.12 1
0.1833 0.01 1
0.2 -0.05 1
0.2166 -0.07 1
0.2333 0 1
0.25 0.04 |
0.2666 0.07 1
0.2833 0.07 1
0.3 0.04 1
0.3166 0.01 l
0.3333 0.01 1
0.4167 0.03 1
0.5 0.03 1
0.5833 0.03 1
0.6667 0.03 1
0.75 0.03 1
0.8333 0.03 |
09167 0.03 1
1 0.03 1
1.0833 0.03 1
1.1667 0.03 1
1.25 0.03 1
1.3333 0.03 1
1.4166 0.03 1
1.5 0.03 1
1.5833 0.03 1
1.6667 0.03 1
1.75 0.03 1
1.8333 0.03 1
1.9167 0.03 1

2 0.03 I
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1

type nbmwlls.prn

North Bronson RI/FS-Slug test MW11S

slugtl
2.61
0.083333
0.083333

slugt2
18
4.5
17.5

tsdata
0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833

0.1

0.1166
0.1333
~0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
o
1.0833
1.1667
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.75
1.8333
1.9167
2

2.5

3

2.61
2.62
2.67
2.65
2.61
2.62
2.64
2.62
2.61
2.62
2.62

2.6
2.59
2.59
2.57
2.57
2.56
2.55
2.54
2.54
2.53
2.52
2.52
2.51

2.5

2.5
2.49
2.49
2.48
2.45
2.43

2.4
2.38

-2.37

2.35
2.32

2.3
2.28
2.26
2.25
2.23
2.21

2.2
2.18
2.16
2.14
2.13
2.11
2.09
2.01
1.92
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1.84

1.7
.63
.57
.51
.44
.39
.34
.28
.23
.18
.14
1.09
0.92
0.77
0.65
0.53
0.43
0.35
0.28
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type nbmwl2s.prn

North Bronson RI/FS-Slug test MW1l2S

slugtl
0.09
0.083333
0.083333
slugt2
21
4.5
19.5
tsdata
o

0.0033"

0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05

+ 0.0666
0.0833
0.1
0.1166
0.1333
0.15
0.1666
0.1833

0.2

0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
1
1.0833
1.1667
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.78
1.8333
1.9167
2

2.5

3

0.09
0.08
0.06
0.05
0.05
0.04
0.03
0.03
0.03
0.03
0.02
0.01

0.01

-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
-0.01
~0.01
<9.01
-0.01
-0.01
-0.01
-0.01
-0.01
~0.01
-0.01
-0.01
-0.01
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o
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o

type nbmwl2d.prn

North Bronson RI/FS-Slug test MW12D

slugtl
0.63
0.083333
0.083333

slugt2
21
4.5
19.5

tsdata
: o]
0.0033
0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833
0.1
0.1166
0.1333
0.15
0.1666
0.1833

0.2
0.2166 "

0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
1
1.0833
1.1667
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.75
1.8333
1.9167
2

2.5

3

0.63
0.55
0.47
0.41
0.35
0.29
0.26
0.23

0.2
0.18
0.17
0.14
0.15
0.15
0.14
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.14
0.14
0.14
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
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type nbmwl3s.prn

North Bronson RI/Fs

slugtl

0.12

0.083333
0.083333
slugt2

20
4.5
5.5

tsdata

0.
0.
0.
0.
0.

0.
0.

0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
0.

0.
0.

0.
0.

1.
1.

1.
1.

1.
1.

1.
1.

0
0033
0066
0099
0133
0166
0.02
0233
0266
0.03
0333
0.05
0666
0833

0.1
1166
1333
0.15
1666
1833

0.2
2166
2333
0.25
2666
2833

0.3
3166
3333
4167

0.5
5833
6667
0.75
8333
9167

1
0833
1667
1.25
3333
4166

1.5
5833
6667
1.75
8333
9167

2

2.5

3

0.12
0.13
0.12
0.11

~0.. l

0.1
0.09
0.09
0.09
6.09
0.08
0.08
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05

0.05.

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04

-Slug test MW13s

w

o+

OUeOm

0.03
0.03
0.03
0.04
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type nbmwl3d.prn

North Bronson RI

slugtl
0.26
0.083333
0.083333
slugt2
20
4.5
1s
tsdata
0
0.0033
0.0066
0.0099
0.0133
0.0166
0.02
- 0.0233
0.0266
0.03
0.0333

0.05:

0.0666
0.0833
0.1
0.1166
0.1333
0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
c.6667
0.75
0.8333
0.9167
1
1.0833
1.1667
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.75
1.8333
1.9167
2

2.5

3

0.26
0.24
0.22
0.21
0.21
0.22
0.23
0.22
0.21
0.19
0.17

. 0.08

0.06
0.06
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.03
0.03
0.03
0.04
0.04
0.04
0.03

HbJFJHFJPJHFJHDJPJHFJPJHFJF*HFJF*HPJHDJF‘HFJF‘H}JFJHbJF‘H)dFJHDJF*HbJF‘HiJFJk‘HlJFJH

/FS-Slug test MW13D
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North Bronson RI/FS - Slug Test for MW19

slugtl
333
0.083333
0.083333
slugt2
49
4.63
14.44
tsdata
0.0099 333 1
0.0133 3.12 1
0.0166 27N 1
0.02 2.42 1
0.0233 2.1 1
0.0266 1.83 1
0.03 1.57 1
0.0333 1.35 1
0.05 0.63 1
0.0666 0.28 - 1
0.0833 0.12 1
0.1 0.06 1
0.1166 0.01 1
0.1333 0.01 1
0.15 0 I
0.1666 0 1
0.1833 0 1
0.2 0 1
0.2166 0 1
0.2333 0 1
0.25 0 1
0.2666 0 1
0.2833 0 1
0.3 0 1
0.3166 0 1
0.3333 0 1
0.4167 0 1
0.5 0 1
0.5833 0 1
0.6667 0 1
0.75 0 |
0.8333 0 1
0.9167 0 1
1 0 1
1.0833 0 1
1.1667 0 1
1.25 0 1
1.3333 0 1
1.4166 0 l
1.5 0 1
1.5833 0 i
1.6667 0 1
1.75 0 1
1.8335 0 1
1.9167 0 I
2 0 1
2.5 o - I
3 0 l
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B:\>type mbmw20.prn
North Bronson RI/FS - Slug Test for mw20

slugt]l
4.65
0.083333
0.083333
slugt2
45
4.63
11.67
tsdata .
0.0133 4.65 1
0.0166 3.95 |
0.02 341 |
0.0233 2.98 |
0.0266 2.59 1
0.03 2.26 1
0.0335 1.97 1
0.05 0.98 1
0.0666 0.49 1
0.0833 0.23 1
0.1 0.12 1
0.1166 0.06 1
0.1333 0.04 1
0.15 0.03 1
0.1666 0.01 1
0.1833 0.01 1
0.2 0.01 1
0.2166 0.01 1
0.2333 0.01 1
0.25 0.01 1
0.2666 0.01 1
0.2833 0.01 1
0.3 0 1
0.3166 0 1
0.3333 0.0!1 1
0.4167 0.01 1
0.5 0.01 1
0.5833 0.0!1 1
0.6667 0 1
0.75 0.01 1
0.8333 0.01 1
0.9167 0.01 1
1 0.01 1
1.0833 0.01 1
1.1667 0.01 1
1.25 0.0!1 1
1.3333 0 1
1.4166 0.01 1
1.5 0 1
1.5833 0.01 |
1.6667 0.01 1
1.75 0 1
1.8333 0 1
1.9167 0 1
2 0.01 1
2.5 0 1
3 0 |

B:\>typenbbmw2l.prn
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North Bronson RI/FS - Slug Test for MW21

slugtl
1.49
0.083333
0.083333
slugt2
43
4.63
8.66
tsdata
0.0033 1.49 1
0.0066 1.24 1
0.0099 1.03 1
0.0133 0.87 1
0.0166 0.73 1
0.02 0.63 1
0.0233 0.54 1
0.0266 0.46 i
0.03 0.39 1
0.0333 0.33 1
0.05 0.15 1
0.0666 0.07 1
0.0833 0.03 i
0.1 0.01 1
0.1166 0 1
0.1333 0 1
0.15 0 1
0.1666 0 i
0.1833 0 1
0.2 0 1
0.2166 0 1
0.2333 0 1
0.25 -0.02 1
0.2666 0 I
0.2833 0 1
0.3 0 1
0.3166 0 1
0.3333 - 0 1
0.4167 0 1
0.5 -0.02 1
0.5833 0 1
0.6667 0 1
0.75 0 1
0.8333 0 1
0.9167 0 1
1 0 i
1.0833 0 1
1.1667 0 I
1.25 0 1
1.3333 -0.02 |
1.4166
[.5 -00

O 0o — O\
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Displacendiernt (f+t

North Bronson RI/FS - SLUG TEST/MW21
14,

—_HHIIIIIIHIIHIHlllHTﬂIIIHII!HH!IIIHIIH:

- X = 9.1865 f£t/nin
- 48 = 1.733 ft

. n

1
1 11 Illll I | S I |

L1l llll

llllillllIl!|lllllllllIlllllllllJi!lllllllllll!ll
0, 0.7 0,4 0,6 0,8 i
Time {min)




B:\>type nbmw22.prn

North Bronson RI/FS -~ SLUG TEST for MW22

slugtl
8.57
0.083333
0.083333
slugt2
483
4.63
15.18
tsdata
0.0066
0.0099
0.0133
0.0166
0.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833
0.1
0.1166
0.1333
0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
I
1.0833
1.1667
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.75
1.8335
1.9167
2
2.5

-

J

co0c0®o

-0.02
0
0

3.5

4.5

5.5

6.5
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Displmacernient

North Bronson RI/FS - SLUG TEST/MWRR

le &IIHTIH‘IHIIHTIPTIH!FHlllHIHIIIH[THIIﬂ
0.08184 £t/nin n

0.1

=
it 11

11,27 £t

I IIIIHI

]
—r—

T
—ld—-‘,-w--

-

lll!llILL\jllllH!H

ENEENERE]

IEREEREEN

SO SO B |

i1 I[llll

| lIlIH,

IERERRENE!

0., 0.2 0,

4 0.6

Time {min)

0.4 1.



B:\>type nbmw23.prn
North Bronson RI/FS - SLUG TEST for MW23

slugtl
3.68
0.083333
0.083333
slugt2
25
4.63
8.77
tsdata
0.0066 3.68 1
0.0099 3.1 1
0.0133 2.85 1
0.0166 2.63 1
0.02 2.4 1
0.0233 2.23 1
0.0266 2.05 1
0.03 1.89 1
0.0333 1.73 1
0.05 1.17 1
0.0666 0.81 1
0.0833 0.55 1
0.1 0.38 1
0.1166 0.28 1
0.1333 0.2 1
0.15 0.15 1
0.1666 0.11 1
0.1833 0.09 1
0.2 0.07 1
0.2166 0.04 1
0.2333 0.04 1
0.25 0.03 1
0.2666 0.03 1
0.2835 0.01 1
0.3 0.01 1
0.3166 0.01 1
0.3333 0.01 1
0.4167 0.01 1
0.5 0.01 1
0.5833 0.01 1
0.6667 0 i
0.75 0 1
0.8333 0 1
0.9167 0.01 1
1 0 1
1.0833 0 1
1.1667 0 1
1.25 0 1
1.3333 0.01 t
1.4166 0 1
1.5 0 |
1.5833 1

0

1.6667 0

1.75 0
1.8333 0.01 1

1.9167 0

2 0

2.5 0
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North Bronson RI/FS - SLUG TEST for MW24

slugtl
543
0.083333
0.083333
slugt2
43
4.63
24.86
tsdata
0.02
0.0233
0.0266
0.03
0.0333
0.05
0.0666
0.0833
0.1
0.1166
0.1335
0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
1
1.0833
1.1667,
1.25
1.3333
1.4166
1.5
1.5833
1.6667
1.75
1.8333

5.43
5.16
4.65

4.11

3.52

1.16
-0.12
-0.53
-0.26
0.07
0.12
0.01
-0.07
-0.07
-0.04

-0.02
-0.02
-0.04
-0.04
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02

-0.02
-0.02

1.9167 -0.02

2 -0.02
2.5 0
3 -0.02
3.5 -0.02
4 -0.02
45 -0.02
5 -0.02
55 -0.02
6 -0.02
65 -0.02
7 -0.02
75 -0.02
8§ -0.02
8.5 -0.02
S 0
9.5 -0.02

— B Gt D Pt b et et b et b Do
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Displacemiernt (L)

North Brongon RI/FS ~ SLUG TEST/MW24
10, ¢

L

0.1

lHlllHITHIﬂllllllﬂllllllTFHﬂlll]HlHlllt

K = 06.10881 ft/min .
'y = 13.41 ft —
- -
B \ ]
1!HHL,.JIHLULIHlllIllHHlHUJIULiHIHHH

0. s 0.4 0.0 0.8 i

Time {min)



B:\>type nbmw25.prn
North Bronson RI/FS - SLUG TEST for MW25

slugtl
4.25
0.083333
0.083333
slugt2
20
4.63
12.21
tsdata
0.0133 4.25 1
0.0166 3.89 1
0.02 3.39 1
0.0233 2.96 1
0.0266 2.59 1
0.03 2.26 1
0.0333 1.99 1
0.05 1.02 1
0.0666 0.52 1
0.0833 0.27 1
0.1 0.14 1
0.1166 0.07 |
0.1333 0.04 1
0.15 0.03 1
0.1666 0.01 1
0.1833 0.01 1
0.2 0.0t 1
0.2166 0.01 I
0.2333 0 1
0.25 0 1
0.2666 0 1
0.2833 0 1
.03 0 I
0.3166 0 1
0.3333 0 1
0.4167 0. !
0.3 0 I
0.5833 0 1
0.6667 0 1
0.75 0 1
0.8335 0 1
0.9167 0 1
1 0 1
1.0833 0 1
1.1667 0 1
1.25 0 1
1.3333 0 1
1.4166 0 1
1.5 0 1
1.5833 0 1
1.6667 0 1
1.75 0 1
1.8333 0 I
1.9167 0 1
2 t] 1
2.5 0 1
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P S N TIPS

North Bronson RI/FS - SLUG TEST for MW26

slugtl
3.71
0.083333
0.083333
slugt2
23
4.63
10.41
tsdata
0.0099 3.71 1
0.0133 3.34 1
0.0166 3.06 1
0.02 2.83 1
0.0233 2.63 1
0.0266 2.43 1
0.03 2.26 1
0.0333 2.1 1
0.05 1.49 1
0.0666 1.06 i
0.0833 0.76 1
0.1 0.54 1
0.1166 03 1
0.1333 0.28 1
0.15 0.2 1
0.1666 0.15 1
0.1833 0.11 1
0.2 0.07 1
0.2166 0.06 i
0.2335 0.04 1
0.25 0.04 1
0.2666 0.03 1
0.2835 0.01 1
0.3 0.0] 1
0.3166 0.01 1
0.3333 0.01 1
0.4167 0 i
0.5 0 1
0.5833 0 1
0.6667 0 1
0.75 0 1
0.8333 0 1
0.9167 0 1
1 0 l
1.0833 0 1
11667 0 1
1.25 0 |
1.3333 .0 1
1.4166 0 1
1.5 0 1
1.5833 0 1
1.6667 0 1
1.75 0 1
1.8333 0 1
1.9167 0 |
2 0 1
2.5 0 1
3 0 1
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B:\>type nbmw27.prn
North Bronson RI/FS - SLUG TEST for MW27

slugtl
12.75
0.083333
0.083333
slugt2
49
4.63
4293
tsdata
0.0233 12.75 1
0.0266 12.31 1
003 11.46 1
0.0333 10.44 1
0.05 5.56 1
0.0666 2.64 |
0.0833 1 i
0.1 0.09 1
0.1166 -0.28 1
0.1333  -0.32 1
0.15 -0.24 i
0.1666 -0.15 1
0.1833 -0.08 1
0.2 -0.07 1
0.2166 -0.07 1
0.2333 -0.08 1
0.25 -0.1 1
0.2666 -0.12 1
0.2833 -0.12 1
03 -0.12 1
0.3166 -0.1 l
0.3333 -0.1 1
0.4167 -0.1 1
0.5 -0.1 1
0.5833 -0.08 1
0.6667 -0.08 I
0.75 -0.08 1
0.8333 -0.08 1
09167 -0.08
1 -0.08 1
1.0833 -0.08 I
1.1667 -0.08 1
1.25 -0.08 1
1.3333 -0.07 1
1.4166 -0.07 1
1.5  -0.07 1
1.5833  -0.07 |
1.6667 -0.07 |
175 -0.07 I
1.8333  -0.07 1
19167 -0.07 1
2 -0.07 1
2.5 -0.07 1
3 -0.07 1
3.5 -0.07 1
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>type nbmw28.prn
North Bronson RI/FS - SLUG TEST for 28
slugtl
2.83
0.083333
0.083333
slugt2
16
4.63
- 101
tsdata
0.0066 2.83
0.0099 2.8
0.0133 2.39
0.0166 2.04
0.02 1.73 1
0.0233 1.48 1
0.0266 1.25 1
0.03 1.06 1
0.0333 0.9 1
0.05 0.39 1
0.0666 0.17 1
0.0833 0.07 |
0.1 0.03 1
0.1166 0.01 1
0.1333
0.15
0.1666
0.1833
0.2
0.2166
0.2333
0.25
0.2666
0.2833
0.3
0.3166
0.3333
0.4167
0.5
0.5833
0.6667
0.75
0.8333
0.9167
|
1.0833

1.1667

1.25
1.3333
1.4166

1.5
1.5833
1.6667

1.75
1.8333
1.9167

2

25

3

— e

COC PP 60000 oooCooooo
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Displaceniemnt {(f+t

North Bronson RI/FS - SLUG TEST/MW28

14,

0.1

0.01

K = 0.1175 ft/nin
ub = 4.769 ft
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B:\>type nbmw29.prn
North Bronson RI/FS - SLUG TEST for MW29

slugtl
4.73
0.083333
0.083333 °
slugt2
47
4.63
9.89
tsdata
0.0066 4.73 1
0.0099 4.17 1
0.0133 3.66 1
0.0166 3.25 1
0.02 2.85 1
0.0233 2.51 1
0.0266 221 1
0.03 1.94 1
0.0335 1.7 i
0.05 0.89 1
0.0666 0.46 1
0.0833 0.23 1
0.1 0.14 1
0.1166 0.07 1
0.1333 0.04 1
0.15 0.03 1
0.1666 0.01 1
0.1833 0.01 1
0.2 0.01 |
0.2166 0.01 1
- 0.2333 0.01 1
0.25 0 1
0.2666 0.01 1
0.2835 0.01 1
0.3 0.01 l
0.3166 0 1
0.3333 0.0t 1
0.4167 0 1
0.5 0 |
0.5833 0 1
0.6667 0.01 1
0.75 0 1
0.8333 0 1
0.9167 0 |
l 0.01 1
1.0833 0 1
1.1667 0 1
1.25 0.01 1
1.3333 0.01 1
1.4166 0 1
1.5 0 1
1.5833 0 1
1.6667 0.01 1
1.75 0 1
1.8333 0 1
19167 0.01 1
2 0 1
2.5 0 1
3 0 1
3.5 0 1
4 0 1
4.5 0 |
L 'al 1

5.5
6.5
7.5
8.5
9.5

10
12

t
o
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